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Mahony’s Universal Improved Furnace. 


The chief object aimed at by the invent- 


ors of improvements in furnaces is to con- | 


sume the gases and smoke liberatéd hy the 
action of the heat in the furnace. 
complishment of the desired result has been 
attempted by many different methods, ap- 
plied in various ways. 

The construction of the furnace repre- 
sented by the engraving presented herewith, 
has been very successful in producing a per- 
fect combustion of the gases and smoke, 
which means a very material saving in fuel. 
This furnace consists of the usual walls of 
fire brick, furnished with the corrugated grate 
bars. The bridge wall, instead of being 
solid, is hollow, and has a number of hollow 
perforated cast iron spheres or gas genera- 
tors placed at intervals upon the wall back of 
the furnace. An iron pipe is bedded in the 
brick work, as shown, and communicating 
with the spheres supplies them with air. A 
small steam pipe supplies superheated steam. 
The air being drawn in by the superheated 
steam mingles with it, and passes through 
the special pipes into the spheres where the 
vapor is decomposed, and combined with hot 
air, It will thus be understood that a con- 
tinuous supply of oxygen enters the spheres, 
and escaping from thence unites with the 
gases as they leave the furnace, causing 
them to ignite and maintain their high tem- 
perature as they pass in flames under the 
boiler on their way to the chimney. These 
gases are in many furnaces allowed to escape 
unconsumed. 

The heat required for gasification is chiefly 
obtained from the flame itself as in the case 
of a candle, where the gasification of the tal- 
low in the wick is accomplished by the heat 
of its own flame. 

It has been proved by laboratory experi- 
ments that if the carbon, either of the gas or 
of the solid mass on the grates, passes away 
in union with oxygen, in any other form or 
proportion than that of carbonic acid, a loss 
of heating effect is the result. On the appli- 
cation of heat to coal, it is absorbed by the 
coal, and gas is disengaged. 

This furnace is claimed to effect perfect 
combustion by the chemical union of sub- 
stances required to attain that result. 


it the ordinary furnace requires but little al- 
teration, only one day’s time being necessary 
for the change. 

By the arrangement described the life of a 
boiler is prolonged, by reason of a better 
distribution of heat along the shell and 
heating surfaces, the intense heat not being 
directly over the grate alone. 

This furnace is made by the inventor, 
James Mahony, No. 109 Liberty St., New 


York City. It is the result of an extensive 


engineering experience, he having been for | 


twenty years superintending engineer of the 
Fall River line of steamers ; also for a con- 
siderable time in charge of the Long Branch 
line of steamers, and master mechanic of the 
New Jersey Southern Railroad. 


oe 


To protect lead pipe from the action of | 


water, form on the inside surface an insolu- 
able sulphide of lead by filling the pipes with 
% warm and concentrated solution of sulphide 
of potassium or sodium. In 15 minutes pour 
out the solution and allow the pipe to dry. 


The ac-| 


It is | 
applicable to any style of boiler, and to apply | 
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Size Plates for Studs. 

It happens in the machine shops that, not- 
withstanding the practice of buying studs 
direct from the manufacturer, it is found ad- 
visable to make a good many of special sizes 
or different leads, and it becomes a matter of 
some trouble and a little uncertainty to cut a 
large number of them in the lathe to a uni- 
form fit. To accomplish this requires at 
least the loss of a good deal of time spent in 
trying them in the holes and nuts. An ex- 
cellent way to secure uniformity of size, and 
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greatly expedite the job, is to tap a hole 
through a piece of 3” steel, file a couple of 
The studs 
should be cut to just enter at the point, when 
by screwing them through the plate they 
will be correct as to size, 


notches in it, and temper it. 


Of course no ref- 
erence is had to elaborate size plates, which 
are excellent in their way, and which a few 
—a very few—shops have ; but rather some- 
thing for temporary use which may be made 
in twenty minutes, and the use of which 
will result in much better and quicker work. 
We have known an apprentice to make 200 
| studs—using such a size plate--so perfectly 
as to astonish several journeymen when they 
came to use them, his size plate being an inno- 
vation into which they had not been initiated. 
ee 


It is believed by many engineers that the 
use of crude earth oil in boilers will prevent 
the formation of scale, as well as greatly assist 

‘in its removal after its formation. Various 
means are resorted to for introducing the oil, 
the most common of which is through the 
hand holes after blowing off. This or any 
other fluid may be conveniently injected into 
boiler under steam, through an 
| ordinary injector, by the following plan: Put 
la tee in the supply pipe and screw into it a 


a when 
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| piece of pipe with a cap on the end, letting 
the pipe stand in a vertical position. There 
should a cock in the lower end of the 
vertical pipe, and the joints should be made 
tight to prevent air leaks. 


be 


Any length or 
size of pipe may be used, having sufficient 
capacity to contain as much of the oil or 


other fluid as it is thought advisable to use | 


iat one time. By closing the cock and re- 
moving the cap the pipe may be filled, and 
by replacing the cap and opening the cock 
| gradually when the injector is working, the 
contents of the pipe will be injected along 





IMPROVED FURNACE. 


the 
feed it through the pump where one is used, 
oape 

The idea of gaining power by the inter- 
vention of levers, 


| with witer. 


wheels, ete., will never 


We noticed recently in a contempo- 


cease. 
rary 2 description of a small steamboat by 
the builder, in which the engine is noted as a 
94x14”, running at 80 to 100 revolutions a 
minute, at which speed it is rated at 20 horse 
but gravely that being 
geared back four to one, “ the wheel is sub- 


power; he adds 
ject to an 80 horse power.” 

If Archimedes had found a detached place 
on which to stand, he would, doubtless, as 
he asserted, have moved the world; but he 
would have moved it by ‘* one-man” power, 
just as that boat builder’s engine moves the 
wheel with its 20 horse power, minus the 
In all 
such cases it is only necessary to go back to 
the first cause, and deduct for the friction of 
all mechanism between that cause and the 
ultimate effect. 


friction of the intervening gearing. 
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Extracts from Chordal’s Letters. 


PROPORTIONING PARTS 


TERNS—FACTS 


OF PULLEY PAT- 
AND FORMULAS—A GOOD 
PULLEY SCHEME, 

Kditor : 
* * 


Mr. 


* * Sometimes, after a man has 


made half a dozen different pulleys, he won- 
ders why he didn’t follow some well-detined 
plan, so that the pulleys would all look uni- 
form. 
ate ¢ 


Sometimes a man sits down to origin- 
1 pulley scheme. 


Sometimes he 
| cludes the scheme was wrong in some par- 


con 


ticular, in which case he works out a new 
scheme. When a man gets to wrestling 
with original pulley formulas, he is in al- 
| most as bad a fix as the man who determines 
| to find out the absolutely proper shape for a 
| gear tooth. In their effects on the mind 
these things are to be classed with perpetual 
motion, love of drink, the opium habit, and 
those other things which grasp a man ‘‘ like 
the gin’s grip on a wayfarer.” 


The calculation of the pro- 
| portion for a pulley will render useful the 
most abstruse mathematical 
There are square roots, and powers, and con- 


possibilities. 


stants, and factors, and considerations of ten- 
sion and compression and torsion, and detru- 
| sion, and modulus of elasticity and what 
not, and when it is all done to a dot it will 
be changed in a month. 

* * * * No fixed proportion can be 

| called accurate for pulley patterns. The ob- 
ject is to put the metal where it belongs, so 
that as little as possible will be needed. 

Real fine calculations on the subject are 
| often useless, Take a twelve-inch pulley for 
| three-inch belt, and one anda half inch shaft. 

Scheme the hub, figure the belt tool 
strains, consider the shrinkage and make the 
| pattern, 

The pulley will be all right, but in a week 
the same pattern must be used for a pulley 
with two-inch face, on a three-inch shaft. It 
is at once seen that there is but little belt 
strain, the same tool strain, and a sustainir 
| hub almost as big as the pulley. 


or 
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The thing 





| is about ten times as strong in the arms as 
needed, but it will not pay to alter it, or 
make a special pattern for the job. High 
| toned pulley shops can have fine formulas, 
and a pattern for each condition almost. 
They are nicely fixed on the pulley question. 

Sut the other shops, the nine out of ten, 
have no uniform pulleys, no original formu- 
las, no special pulley trade, permitting 
multitude of patterns. Their patterns must 
be strong and light, and must be able to go 
into the foundry on a moment’s notice, and 
produce a pulley for any reasonable shaft. 
The pulleys ought to look as uniform as hub 
changes will permit. 

* * * * JT present herewith a pulley 
scheme for every day use in the pattern shop, 


a 


The drawing shows how to lay out the thing ; 
the table gives dimensions for pulleys from 
six inches to six feet ; and the formula will 
be useful for other sizes. 

The formula has no square roots in it, and 
will meet with the contempt of the refined 
few and the admiration of the ignorant mul- 


titude. 


| 


I have seen pulleys of most of these sizes, 


The purchase of a few file cards would, in| and they seem perfectly satisfactory. 
many shops, be a desirable step towards a . s . 
practice of true economy, and would readily | . ae : ae To 
be appreciated by the workmen, who throw | for regular shop work, to fill every-day o1 
The spiders should be iron, parted, 


their files away when clogged. 


* * * * These pulleys are intended 


ders. 




















































dowelled, the ends of the arms turned to 
size in the lathe, and the shallow recess H 
The rims may be 
iron or wood, as policy suggests. The draw- 
ing shows how to shape straight or curved 
The table gives dimension of arms 


turned in the hub seat. 


arms, 
where they would cross the rim and cross 
The hub seat H is of such size 
as to receive quite a range of standard hub 


the center. 


patterns, and make a nice, smooth job with- 
The the arms 
may be drilled to receive screws put through 


out sharp corners. ends of 


of if 
parted rim pattern is used. Some will pre- 
fer a single narrow rim to be drawn for any 
width. Some shops follow the vicious plan 
of casting all pulleys the full width of, say, a 
nine inch pattern, and then cutting to width 
in the lathe, using a special or drawing pat- 
tern for wider rims. 

* * * * Tue Rms: Columns /'G show 
the thickness at center and edge in the rough. 
The crown will be right for all widths, Pat- 
tern should be large enough to let casting 
finish to exact size—a matter very often ne- 
glected. All pulleys for general work should 
be one half inch wider than belt. A good 
pulley trade calls for iron rim patterns of 
sundry widths to change on loose spider. 

* * * * THE SPIDER: The table gives 
size of arms at rim and center crossing, the 
diameter of the center web, radius of the fil- 
lets, and diameter of the hub seat H, which 
is 4 inch deep in all cases. The table makes 
the hub seat large enough to receive good- 
sized hubs, and still look right with small 
ones. 

To Draw CurveD Arms: Draw full size 
the diameter A; step off six points, a bed 
ef; at each of these points strike circles C, 
of size given in table column C ; strike cir- 
cles at pulley center, sizes from columns B 
and / in table; with ¢ for a center strike ares 
A and ¢, the radius being to each side of cir- 
cle B ; midway between these ares and the 
points j and & locate points /and m; with & 
for center and ¢ / for radius strike are x; with 
) as center and m ¢ asradius strike are 0; with 
k nfor radius sweep inside of arm touching 
circle B, center being somewhere on are 7; 
with j o for radius sweep outside of arm, 
touching circle B, center being somewhere 
on are 0, 

For Srraigut Arms: Draw lines touch- 
ing circles 2 and (. Draw fillets p, touch- 


edge 


rim to hold strings together, 
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ing edges of arms, and circle J. With one- 
half of Z, minus F for radius, cut off the 
arms. Radius of ¢g equals one-half of C. 
The edge view, or section of arms, as in 
Fig. 2, is made by circles # Hand D from 
table, and side lines touching these circles. 
Radius of y equals #. Make these fillets 


nice, and thus avoid all sharp internal 
angles. Figs. 4 and 5 are quarter -ize. 


Section oF Arm, Fie. 4: Draw circles 7 


and s, representing width and thickness of 
» for 


arm; make ¢ # equal to o w,; with wu 
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DIMENSIONS OF PULLEYS. 
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radius and was center, draw sides of arm; put 
in circle 2, touching the sides and the circle 
The fillet p should have half circle section 


and present pure blended surface. 


THe Hus PATTERN, Fig. 5: The intention 
is to have the hub patterns fit all pulley 
patterns within reason. Table gives diam- 
eter and lengths. The flanges should fit 
easily in the hub seats in the spider patterns. 
Radius of y is %” in all Fillet 
quarter circle. Hub patterns should be of 


cases. is 
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DIMENSIONS OF HuBs. 














DIAMETER DIAMETER LENGTH |DIAMETER 
OF SHAFT, OF HUB. OF HALF. OF PRINT. 
J K L 
1 tol} 24 13 3 
1,5, to 14 24 14 14 
1,% to 1} 34 1% 1} 
148 to 2 BR 2 14 
27, to 23 4 2} 13 
2,5, to 24 4} 24 2 
2.9, to 22 5 23 2} 
218 to3 54 3 24 
84 to 3) 68 34 23 
8g to4 7 4 3} 
44 to 4} 84 4} 33 
43 tod 9 5 4} 








| to give shape of prints. 
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FORMUL. 

A= Diameter of pulley. 

B= Width of arms at center of pulley. 

C=Width of arms at circumference 
pulley. 

D=Thickness of arms at center of pulley. 

E=Thickness of arms at circumference of 
pulley. 

All dimensions in inches. 

B=A x .0625+.5. 

C=A x .04+-.8125. 

D=A x .025+-.2. 

E—A x .016+..125. 


of 











Change decimal results to nearest six 
teenths. 
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pattern solid. The prints are one size on all 
hubs. Make full set of straight core boxes 1 
foot long, and have in each two sliding ends 
By this means but 
few core boxes are needed, and the hubs and 
cores will interchange nicely for all common 
work. Taper both prints if desired. 
* * * Very respectfully, 
CHORDAL. 
= an : 
The Gaffney & Co. Boiler Explosion. 


By F. B. ALLEN. 


On June ist, 1881, one of three steam 
boilers upon premises of Messrs, Gaffney & 
Co., Philadelphia, Pa., exploded, killing 
three persons and injuring a number of 
others. The front boiler head was shattered 


into four pieces, the line of fracture passing 


through the man-hole opening radially, and 


circumferentially through that part of the 
head adjacent to where the metal had been 
reinforced by the thickening up of the flange 
near its rim. The flange and head seam re- 
mained intact (see Figs. 1 and 4). The force 
of the explosion destroyed the setting and 
projected the boiler in almost a direct line, 
and demolished the building in which it was 
placed, carrying away all obstacles in its 
path. It landed some 500 feet distant from 
its starting point. 

The exploded boiler, known as No. 3, was 
of the plain cylinder construction, 3 feet diam- 
eter by 30 feet long, shell of full quarter inch 
iron, plainly stamped in many places ** Best 
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Flange,” T. S., 50,000 pounds. It was fur- 
nished to the boiler makers, Sidebotham & 
Powell, Frankford, Philadelphia, by W. 
L. Bailey, of Thorndale Iron Works, Pa. 
The heads were flat cast iron 14” thick, filleted 
at flange. The man hole in front head was 
11” x15”, strengthened by a boss surround- 
ing it 18” wide by 2}” thick. The feed 
entered through nozzle in front 
head, which also served as a blow 
off. This boiler was built for 4 
working pressure of 80 pounds 
steam, and placed in brick setting 
along side of Nos. 1 and 2 boilers 
by the same builders. It was in 
all respects a duplicate of the 
others, though built for a work- 
ing pressure of 80 pounds, and 
subjected in the shop on com- 
pletion to a hydrostatic pressure 
of 115 pounds by its makers. 
The pressure never exceeded 65 
pounds. 

Fig. 1 shows the fractured head 
man-hole plate and guard. One 
of the four pieces of the head was 
taken away by direction of the 
coroner, to be tested. Fig. 2 
shows the safety valve and steam 
pipe connections. Fig. 3 shows 
pipe connections, in which A, A 
represent the safety valves; 3, 
stop valve; C, steam gauge pipe; 
D, main steam pipe; /#, steam 
nozzle; and G, stop valve, from 
the other two boilers. In all the 
cuts like letters refer to the same 
parts, 

The pipe connections were so 
arranged that all the boilers could 
be used together when required 
to work at full capacity; or No. 
3 boiler could be used singly if a 
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less quantity of steam was needed. It had two 
common lever safety valves 14” in diameter, 
each independent of the other, attached to a 
forked connection of the steam pipe direct 
from the boiler without intervening valves 
(see Figs. 2and 3). It had a separate steam 
gauge attached to the steam pipe shown 
at ( in cut. There were three common 
gauge cocks and a glass water gauge upon 
the boiler front. The water gauge, it is re- 
ported, was inoperative, the glass having 
been broken a few days previous. A No. 6 
Rue Injector was used for feeding all the 
boilers. It was ample for the purpose, and 
gave no trouble. This boiler was internally 
and externally examined by an inspector of 
the Hartford Steam Boiler Inspection and 
Insurance Co, on March 2nd, and a few days 
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1 
| 


thereafter, when the pipe connections were 
completed, he subjected it to a hydrostatic 
test of 95 pounds per square inch, as required | 
by city ordinance. The examination and | 
test were both satisfactory, and it was 
accepted and insured by that company for a 
pressure of 70 pounds, at which pressure the 
two safety valve levers were cut off to prevent 


\ 4 
A 
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For some reason, possibly the absence | 
of workmen and the celebration of Decora- 
tion Day, the usual quantity of steam was not 
required, and No. 3 boiler had been out of 


| service, but was fired up by the night watch- 


man (who took care of the boilers at night) 
about 7 o’clock P. M., May 31st. He had 
steam before midnight. Nothing of note oc 





Fra. 


Fra. 


increase of valve load by shifting of weight, 
and the weights were set back so the valves 
both blowed freely at 65 pounds. At the 
time of this inspection, and for some eighteen 
months previous, the other two boilers had 
been in the care of a competent, experienced 


man, who regarded it as his first duty to take 


proper care of his charge, and, when not 
engaged in that work, assisted in other work 
as required. He was removed some ten days 
before the explosion, and the care of the 
boilers then devolved upon one of the work- 
men from the dye house, who, it is believed, 
was untrustworthy in character, intemperate 
in his habits, and without mechanical quali- | 
fication for the position. Of this change of 
engineers, the Hartford Company had no 
knowledge until after the explosion. 
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~. 


Fig. 4. 


curred during the morning, but just before 
12 their custom, the 
fires were and covered fresh 
din- 


o'clock noon, as was 
with 
coal, after which the engineer went 
ner. He returned to his work and was en- 
gaged about the fire room when the explosion 
occurred, about 12:45 P. M. He was buried 
under some of the debris, scalded and bruised. 
After his rescue and removal to the hospital, 
the deputy coroner called upon him fora 
the 


cleaned 


to 


statement as to what he was doing at 
time. 

His first statement 
gaged in wetting down the ashes. <A 
days after he denied this and said he 
stooping down looking into the furnace at 
the time. 
ously doubted, in view of the complete de- | 


was that he was en- 
few 


Wis 


This last statement may be seri 
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struction of everything in front of the ex- 
ploded boiler. 

The speculations and theories as to the 
cause of this explosion were numerous, the 
most important of which I purpose examin 
ing, endeavoring to ascertain how far they 
may be confirmed or disproved by the sur- 
rounding circumstances, and by the mute 
testimony of the wrecked boiler, 
by far the most convincing and 
conclusive to the thoughtful en- 
gineer, subject, of course, to our 
errors in interpreting its story. 

As to low water, that there is 
no foundation for such a belief is 


evident upon an examination of 
the shell of the boiler, which 
bere no indications of over- 


heating. 

Was there an intervening valve 
between the safety valves and the 
boiler’ This is also answered 
in the negative by the arrange- 
ment of connections in 
Figs. 2and 3. These pipes and 
fittings were taken from the ruins, 


pipe 


put together, verified by measure- 
ment, and admitted to be correct 
by the steam fitter who put them 
up. 

What was the effect of dashing 
cold water from a hose upon the 
iron boiler head, heated to 
«temperature due to the steam 


cast 


pressure upon its interior surface? 
It will, [ think, be readily ad- 
mitted that this would be a dan- 
gerous and unwise thing to do. 
Remarkable cases might be cited 
in proof of this; but whether 
suflicient to have caused a sudden 





contraction and shattering of the 
boiler head is a mooted question 





that, T think, cannot be settled in the absence 
of other important data. 
We may next consider the strength of the 


cast iron head. During the time the writer 


was engaged in his investigations at the 
scene of the disaster, he had — the 
honor of mecting a number of | prac- 
tical constructing engineers of that city, 


and others, strangers, who, like himself, 
came to study, and possibly to profit by the 
experience thus acquired, It was their opin- 
ion, so. far he heard it expressed, that 


the cast iron head of No. 3 boiler was to out- 


as 


ward appearances possessed of the requisite 
strength for a greater pressure than that al 
lowed by the Hartford Boiler Inspector; and 
when they were informed that it had so re- 


(Concluded on page oh 
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Mechanical Drawing. 





By Pror. Joun E. SWEET. 





TOOLS CONTINUED. 





_ There was given in the last paper a de- 
scription of the indispensable tools. But 
as the next tools, triangles or set squares, 
shown in Figs. 4 and 5, are of the same 








Fig.4 


class, and by some considered better for 
the beginner than the square and scale, it 
will be well to have them at the same time. 
They can be made of any smooth, well-sea- 
soned wood; apple, pear, maple, &c., from 
qa” to 4” in thickness, and from 3” or 4” to 
12” or 14’ in size. These are the extreme di- 
mensions; a medium size, when only one 
pair is used, would be preferable. The 
45° angle, Fig. 4, 5’ on the two short 
sides, and the 60° angle, Fig. 5, 5” on 
the short and about 8 }}” on the second side 
—each ,', of an inch thick—is a fair size. As 
these tools can be used in two different posi- 
tions, it is important they be quite accurate; 
and they may be tested roughly in the follow- 
ing manner: With a smooth piece of paper 
secured to the drawing board, and the T 
square asa straight edge, place the triangle 
against the square and draw a vertical line 
by the left hand edge of the triangle, then 
turn the triangle over, placing it so the right 
hand edge comes to the line; if the corner of 
the triangle is square, the edge and line will 
coincide. In this way the square corner, or 
90° angle of both triangles, can be tested as 
near as one can see. A more accurate test is 
to use a parallel piece in the place of the pen- 
cil line, holding both the T square and 
straight edge secure, and trying the corner 
in each angle. If with this test, when the 
board is perfectly flat, the T square straight 
and the straight edge straight and parallel, 
the corner of the triangle fits perfectly on 
both sides, it can be declared square with a 
good deal of positiveness. In like manner 
the 45° angle can be tested. Place the long 
side of the triangle against the T square, and 
the straight edge against one of the short 
sides; then reverse the triangle, and if the 
opposite acute angle fits in between the 
straight edge and T square, the angle is per- 
fect. 
careful manipulation with the T square and 
straight edge, or roughly by measurement. 
The longest side, or hypothenuse, must be 
twice that of the shortest side. 

These tools are kept for sale by dealers in 
drawing instruments both of wood and hard 
rubber, but usually need correcting, for both 
wood and rubber shrink, which invariably 
renders them imperfect. As many of those 
likely to follow or profit by these suggestions 
may be more skilled in the working of metal 
than wood, they can make these tools of 
steel, and though not in every respect prefer- 
able, they have the merit if they are once 
made true, of always remaining true. The 
blades for the T squares can be procured, 
tempered, ground and polished from the saw 
makers, together with the blanks for the 
head and triangles of soft sheet steel. The 
work the young machinist can do for him- 
self, 

A good plan of steel T-square is shown in 
Fig. 6. It will be noticed that there is a 
packing piece between the blade and head 
of the square which serves to bring the head 
down below the corner of the drawing board, 
avoiding imperfections that might occur 
from bruises on the board. In this way thin 
steel ,§, or 1g inch thick serves for the head, 
and the three parts may be secured together 
by rivets, or screws and steady pins. . 

The only advantage of screws is conven- 
ience in transportation, whereas in wood T- 
squares, they need frequent correction which 
can be more easily done by taking them 
apart. When the head of a square is 
graduated along its edge it proves a 
serviceable place for setting compasses <s 





The 60° angle may be tested by very |. 


the steel is not cut up by the compass point, 


as is the case when the scale is used for that 
purpose. A full size drawing of a head of 
the proper size for a 40-inch blade will be 
given in a future number. 

The steel triangles shown in Figs. 7 and 8 
may be left plain, or perforated which makes 
them lighter and move uponthe paper more 
conveniently. The adjustable triangle shown 
and described in Mr. W. B. Cogswell’s letter 
in the AMERICAN Macurtnist of April 2, 
1881, is of about as much value as the triangles 





| called, examples of which are shown at Fig. 
| 9, may be made of thin wood or black rub- 
| ber; of those kept for sale the black rubber 
ones are the best. In selecting from the va- 
‘riety of patterns kept in stock, those shown 
in Fig. 9 will be found among the most ser- 
| viceable in designing machinery. To one 
| who has been practicing free-hand and orna- 
| mental work, there will appear curves of a 
/much more graceful form, but they are ones 
| the machinist does not want. The draughts- 
| man should, in his advanced work, be pro- 
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All the steel tools should be 


shown here. 
nickel plated, but not polished or buffed, as 
it is called. The finish they get by use is less 
slippery, and has a better appearance. If one 
chooses to buy his tools rather than make 
them, the foregoing remarks will serve as a 
guide in the selection. Black rubber trian- 


gles are preferred to either wood or steel by 
some, on account of color, but they do not 
remain true and will black the paper in a 
damp climate. Black rubber T-square blades 
are useless; they spring even by the pressure 
of the pencil. 

Curves, French curves, as they are usually 




















vided with thin pieces of wood, out of which 
he can himself form curves, such as is shown 
in Figs. 10, and other shapes. 

There are two valuable improvements that 
can be made in this matter of curves, one is 
to have the edge graduated like a rule, exactly 
alike on each side, so that they can be re- 
versed and set to make right and left hand 
curves alike, and another improvement would 
be to hase «xternal and internal curves of 
the same sL.pe, so that the upper or left-hand 
side of any form that has two sides alike, but 
reversed, may be drawn by one curve, and 
the other side by tne other. 





As some may prefer to procure all the 
necessary instruments before commencing 
work, the following argument in regard to 
their selection may be serviceable. As hinted 
before, a few good tools are better than many 
poor ones, and, in fact, but a few tools are 
required. Just the order in which they are 
the most useful may be hard to determine 
for the scale of work; that is, the student’s 
tastes or requirements may lead him to fine or 
coarse work, which would make a difference 
in the instruments best to serve his purpose. 
1st. A pair of 414” or ‘5’ plain ‘dividers, 
or what are called hair dividers, if of good 
make, may be found enough better, to pay 
the extra price. The essential feature is, 
that the joint works uniformly in all posi- 
tions, and not hard in one place and easy in 
another ; or that the points cannot be opened 
and closed for a short distance easy, and then 
move hard. As usually sold, the points are 
triangular. They should be stoned or ground 
perfectly round, or the temper taken out, 
filed round for at least 14 of an inch up and 
retempered, and all the divider and compass 
points should be refitted in the same way. 
There should be in the market two other 
tools of the same size and style, except 
they should be fitted, one with pencil, and 
the other with inking pen, for a tool one 
can always pick up and have ready with- 
out making any changes, is by far the 
best ; but as there is no such instrument for 
sale, the best substitute is the 414” com- 
pass, with movable legs, that is, pen and 
pencil holder. Those with one movable leg 
and one fixed needle point are the best. Care 
should be taken in selecting those that. have 
uniformly moving joints the same as in the 
dividers. 

Inking pens are of two kinds, those having 
fixed and those having one hinged blade. 
Unless the joint be a very good one, that is, 
so there is no side play to the free blade, the 
fixed blades are the best. The only advant- 
ages in the movable blades are, the instru- 
ment can be moved easily, cleaned. and rather 
more conveniently sharpened. The fixed 
blade or the one held against the square 
should be straight and stiff; the other well 
curved so as to hold a good body of ink, and 
flexible so as to be easily adjusted for differ- 
ent width of lines by the set screw. ‘Two 
pens are desirable but not essential. The 
points of all the inking pens both for the 
straight lines and the compasses, must be of 
exactly even length, rounded on their ends and 
almost sharp. If the points are absolutely 
to an edge they will cut the paper, but the 
nearer they can be to it and not cut the paper, 
the better they will work. 

For the smaller work a set of bow pen, 
bow pencil and bow dividers is more con- 
venient to use than the longer tools first de- 
scribed, and for still larger work a large 
compass with one movable leg, with pencil, 
pen and extension bar and needle-point in the 
fixed leg. The less ornament there is filed 
into the body of the tool the better, and if 
the tools are nickel-plated all over, it saves a 
good deal of work in keeping them from 
rusting. The workman can make a good 
beam compass for himself. A bar of stiff 
maple or rosewood, 14” thick by 1%” 
wide, 30’ or so long, a fixed centre at one 
end, and a block of cork mortised to slide 
snugly along the bar of wood, with cross 
mortises, one to grasp the handle of the ink- 
ing pen, and the other a common pencil, 
make a simple and effective instrument. 

These instruments are all that will be re- 
quired, unless for some special work, and 
more than are required for beginners. 

While learning to draw, one should not 
allow himself to use special scales or propor- 
tional dividers, for by so doing he loses a 
most valuable discipline in mental calcula- 
tions. 

Compound instruments, that is, instru- 
ments embracing all tools in one structure, 
prove a burden to the man who accepts them 
asa gift. They are cumbersome to use, the 
joints work loose, they are always wrong 
end to, and have to be changed. 

Drawing-pins, or thumb-tacks, are neces- 
sary, unless flat-head copper tacks are used as 
asubstitute. The latter can be driven down 
flush with the paper, so as not to interfere 
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with the T square; are cheap and can be used | when the paper driesand shrinks. One may | LETTERS FROM PRACTICAL MEN. 
liberally; they are, aside from the incon-;not always succeed satisfactorily in this 
work, for if the paper is not drawn tight | 
enough it will not lie flat, or if too tight, it) Hditor American Machinist : 


venience, better than the more expensive 
thumb tacks. Any paper that will stand 
rubbing with india rubber without roughing 
up, and take ink without spreading, can be 
used for drawing upon. The best is What- 
man’s, either hot or cold pressed according 
to use, and from that down to the buff paper 
used by tailors for patterns. This buff paper 
is used very extensively for large working or 
detail drawings, and is quite good enough 
for experimental work. Drawings are usu- 
ally, unless too large, of more value to the 
young mechanic when full size on buff paper 
than the more costly and elaborate work fin- 
ished to scale on white paper. 

Hard pencils are necessary—something as 
hard as Faber’s No. 4 round black pencils. 
They may be sharpened toa round, sharp 
point, which is best for setting off distances 
from the scale; or to a thin, flat point, which 
is best for drawing lines, as it makes a 
stronger and more enduring end than the 
round point. A piece of fine sand-paper can 
be used for shaping the points with less dan- 
ger of breaking the lead, unless one is skilled 
in using the knife. 

The rubber sold for erasing pencil marks 
is the best for certain kinds of paper, but for 
paper that will stand the work, the rubber 
kept in sheets 3 or 1” thick is much 
cheaper, and is good to use. For Bristol 
board—the kind of paper required for Patent 
Office drawing—no rubber but the very softest 
and freest from grit will answer. 

Indian ink can be selected only by trial, 
and he who gets good is very fortunate. The 
good is hard to grind; when used, the lines 
lie upon the surface of the paper instead of 
soaking into it, and when mixed it does not 
grow thick, as the water evaporates out of it, 
but what remains in solution is in good work- 
ing order until used up. 

There can be bought at the stores where 
drawing instruments are kept for sale, pre- 
pared ink in small vials. That prepared by 
Winsor and Newton is better than most, of 
the common ink in cakes, and good enough 
for a large proportion of the work; but for 
the finest work, the best ink in cakes is prob- 
ably better. There would be more induce- 
ment to use this ink if the bottles in which it 
is put up were of more convenient shape. 

In addition to the foregoing, the draughts- 
man may need, when executing real work, a 
cake each of Prussian blue, carmine, Indian 
red or Payne’s grey, also two or more color- 
brushes. It is well, however, to refrain from 
dabbling in color until one acquires a good 
deal of skillin the use of draughting tools, 
for the natural desire to work into picture- 
making needs to be persistently resisted. 

In putting the paper on the board, select 
the crowning side of the board. It is well to 
dress the board the thinnest at the edges, so 
there always will be a crowning side, and 
turn the paper the concave side up. If 
thumb tacksare used, scarcely more than one 
at each corner is admissable. Others inter- 
fere with the free use of the square, but with 
the copper tacks the edges of the paper can 
be nailed down all the way around; if the 
paper is slightly dampened at first, it will, 
by its shrinkage, be drawn quite flat. For 
finished drawings, and especially when color 
is to be used, it is customary to cement the 
paper to the drawing board. By the most 
expert, the edges of the paper is first thinned 
down by cutting half way through the paper 
near the edge and tearing off a narrow strip; 
but the operation is a difficult one to explain, 
and one requiring some dexterity to perform, 
and can be better taught by example than de- 
scription. The ordinary method is to turn 
up the margin of the paper all the way 
around about § or } of an inch from the edge; 
this can be done true by folding it against 
the edge of the T square or straight edge. 
The under side of the paper is then dampened 
with a sponge, the dry edge coated with hot 
glue, or better, gum arabic, made as thick as 
can be worked with a brush, and then the 
edges pasted down to the board with the 
smooth end of some hard article, or with a 
straight edge or steel triangle; with one of 
these the paper can be drawn out as it is 
pressed down, thus insuring a flat surface 








may tear by shrinkage. 
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Something New in Safety Valves. 








Care of Steam Boilers. 


The care of a steam boiler has much to do 


| with its satisfactory working, and the length 
|of time it will last or need repairs. 


The 
most carefully attended boilers are subject to 


The cuts shown herewith illustrate a new severe strains from contraction and expan- 
safety valve just put into the market by the | sion, caused by the excessive heat from the 
Blake Steam Gauge Company of Hamilton, | grates impinging directly on one or two of 
Ohio, which presents some points entirely | the bottom sheets, and the great difference in 


new. 


temperature between the sheets over the fire 


The valve does not work on the ‘‘ pop”! and those farther back towards the rear end. 


plan, being in a general sense a plain spring- 


Again, when firing, a quantity of cold air 


loaded valve, which opens under pressure _is admitted through the doors, which has a 
'tendency to suddenly cool the sheets, and 
The spring is entirely enclosed in a neat | after a time to cause the iron to become 


and permits the escape of steam. 


case, which is screwed into the base against | crystalized, and finally to crack. 


It is a 


ashoulder. It is not a locked valve, and still | good plan to partially close the damper when 
the load cannot be altered after the valve | firing, and in this way prevent, to some ex- 


leaves the factory. Thespring is compressed 
by screwing down the case, and, on account 


of the shoulder mentioned the case can only | 


be screwed down to its proper point. This 
shoulder is adjusted in the factory, so that 
the load will be just what is required; the 
process of test being the same as with the 
best steam gauges. 

If the valve leaves the factory set to lift 
at 100 pounds, it becomes a 100-pound valve. 
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i 
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| 





tent, the air from rushing over the fire to 
cool the boiler plates. 

The plan of some old engineers of drawing 
the fire Saturday night, and immediately 
after blowing off all water and steam from 
the boiler, when intending to clean out next 
day, is not, in my opinion, a good one. They 
say that by blowing out under pressure they 
blow out all the mud. I think the mode is 
harmful. As soon as the boiler is empty, the 
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A NEw SAFEety VALVE. 


The case may be unscrewed so as to lessen the 
pressure, but the load of 100 pounds cannot 
be exceeded. The valves are made to suit 
any desired pressure. The valve can at any 
time be lifted from its seat to test its freedom 
of action by means of the lever. The lever 
is jointed, as shown, so that it can be used as 
a horizontal lever to turn the valve. The 
stem is square, and locked to the lever and 
the valve. The fulcrum toe of the lever can 
seat at any point around the top of the case. 
By this means the valve can be lifted, turned, 





and seated in a new position at any time. | 
Every one of experience in the matter knows | 
how often a safety valve gets some trifle | 


under its seat, and how difficult it is to reseat 
the valve; and also how liable ordinary non- 
rotary valves are to furrow the seats, 


troubles. The valve is lifted by a touch; the 


lever can rest on any side most convenient; 
the valve can be turned and newly seated in 
an instant, and the seating kept clean and 
tight. The valves are especially useful for 
portable engines. All sizes are made, the 
smaller sizes being all brass, and the larger 
sizes of brass and iron. 
—-— ome 
Many mechanics who make taps complain 
that, while using reliable brands of steel, 
they are unable to obtain uniform results. 
The fact is, that,in heating, annealing and 
tempering, the necessary care is overlooked, 
consequently the steel is deprived of a portion 
of its carbon. The least variation in the 
quantity of carbon contained in steel changes 
its quality, which fact does not seem to be 
appreciated. 
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| until morning. 
The | 
simple plan here shown obviates all these | 





surrounding walls, being very hot, bake the 
mud and incrustation, which otherwise would 
be quite soft and more easily removed. 
Again, with this plan, the shell of the boiler 
cools rapidly and is apt to crack. I have 
seen engineers draw their fires, and in a few 
minutes after blow off the boiler, and as 
soon as empty fill at once with cold water, in 
order to ‘‘cool them quick,” as they said. 
This is an unsafe practice. I do not wonder 
they find a cracked sheet occasionally, and 
find it necessary to put on a patch. 

I think the best plan is this: Draw the 
fires after the work is done and the engine 
stopped. Close damper and ash-pit doors, 
also fire doors, and let everything remain 
The water can then be 
allowed to run out of the boiler, then the 
manheads can be knocked in, and a few 
spurts of pump or hydrant hose will make it 
quite comfortable for one to go inside and 
brush out the loose scale and examine the 
interior. In-following this plan, the incrus- 
tation will be found to be much softer and 
more readily removed, and five minutes’ use 
of the hose will wash out all the soft mud 
that may remain on the bottom and sides of 
the boiler. The boiler, by this plan of allow- 
ing the steam to condense over night, will 
cool slowly, and will be less likely to crack 
the sheets. In fact, it will have a tendency 
to anneal them and make them tough and 
strong. Besides, time is saved, from the 
fact that the boiler can be cleaned more 


quickly, the scale coming off more easily 


than by the plan of blowing off under press- 
ure. 

Attention should be paid to the tempera- 
ture of the feed water and the water level in 
the boiler. Every effort should be used in 
utilizing the exhaust steam in heating the 
feed water, and pumping it into the boiler as 
hot as it is practicable, without producing a 
loss by back pressure. 

By this means fuel is saved, and the boiler 
will steam more regularly. Too little atten- 
tion is paid to this matter. Water is fre- 
quently pumped into the boiler but little 
warmer than the city supply. A cold stratum 
of water lies along the bottom of the boiler, 
checking the formation of steam, contracting 
the shects, and producing great strains. The 
entering water must be heated to the tem- 
perature of the water in the boiler before it 
will make steam, and the matter is aggra- 
vated when the water level is not maintained 
at or near some fixed point. A boiler will 
steam better when the water level is not per- 
mitted to vary greatly than when a large 
quantity is pumped in, and then the supply 
shut off for a time, until the water has 
fallen several inches. The engineer cannot, 
under such circumstances, expect his boiler 
to steam regularly or be economical in fuel. 
A good glass water gauge is a great help in 
carrying the water at a uniform height. 

Flues or tubes (as the case may be) should 
be swept often. Soot is a great non-con- 
ductor of heat, and the short time spent in 
cleaning them will repay the engineer by the 
saving in fuel and labor in keeping up steam. 
In an establishment where they used but 
half a ton of bituminous coal per day, the 
consumption of coal was 33 per cent. greater, 
and time of raising steam in the morning 50 
per cent longer, when the tubes were un- 
swept for one week, than when the tubes 
were swept three times a week. 

St. Louis, Mo. ENGINEER. 

Running Balance, 
Editor American Machinist : 

It has been remarked by one of your corre- 
spondents that standing and running balances 
are quite different things. Especially is this 
true of wood planers and other cylindrical 
bodies that have considerable length and 
high speed. 

In almost every factory where such ma- 
chinery is run, there will be found striking 
evidences of imperfectly-balanced parts, both 
seen and felt in the shaking of the machinery 
and frequently of the building itself. 

For the benefit of those who may want to 
try their hand at improving this state of 
things, I will give a point or two in my ex- 
perience in such balaneing. 

There will generally be found on all cylin- 
drical bodies a part at each end that will run 
true and steady under a slow speed, but when 
put up to a high speed, there will be more or , 
less shake or vibration from side to side in a 
direction where there is the most freedom to 
move. 

By fixing a rest at this point independent 
of the moving part, and on this rest placing 
a marker, which may be made to approach 
gradually until a mark is made on the part 
vibrating, the disturbing weight will be 
located. But it will be found the weight and 
he mark made do not coincide. 

In this, as in the case of balancing engines, 
I am compelled to give a sort of ‘‘ thumb 
rule,” as one has been pleased to call it. 

The weight will always be found to be in 
advance of the mark in the direction the part 
is revolving, and will vary from 5° to 20°, 
depending on the velocity and amount the 
part is out of balance, and will lessen in 
degree as the motion becomes steady. 

It is rare that idle pulleys as tighteners 
are put in idle balance, and it is seldom that 
we see them running steadily. 

In this case, it is plain to be seen that such 
a pulley may have the needed weight placed 
at the end that is already in balance, and 
thus only aggravate the trouble by throwing 
both ends out of balance. 

In the matter of balancing mill stones I 
have had but little experience, and would be 
glad to hear from some adept in this through 
your columns. Query: Can a mill stone run 





true on the face and still be out of balance, 
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Every well-regulated engine has it in the | the experiment and answer his query for him- 
proper amount, and we cannot get along} self. It will not take more than a half-hour 
without it; but, whatever our friend may | or an hour. C. A. Smrra. 
use it for, we don’t want it when we arecom-| Bay City, Mich. 
puting the weight of the counterpoises. 


| 
| Bin atic 
We | | Mechanical Drawing Questions An- 
cannot afford to have it enter as a factor into | 
our calculations. It has no business there. | 


and vice versa ; may it not be in balance and 
yet not be true on the face ? QUIRK. 
Chattanooga, Tenn. 


This will be evident from the following 
diagram, a plan view of a square prism. 





Making Dies for Screw Threads. 
Editor American Machinist : 
I hope you will be so kind as to let me 


swered. 
Editor American Machinist : 







































































































































































































































































































speak again through the columns of your 
valuable paper on the subject of making 
small solid dies for screw threads. I am not 
going to advocate that it is better or cheaper 
to make regular sizes of taps and dies than 
it is to buy them, for, if I did, no one who 
has had any experience in this branch of 
business would believe me, and they would 
be right if they did not. But all will agree 
with me when I say that there are many 
cases where special work, like model build- 
ing, requires odd sizes and threads, and they 
must be made for that job, or some one else 
must make them for you; for who would 
think of asking a dealer for a tap of half- 
inch diameter, and forty threads to the inch? 
In my own experience I found Stubbs’ steel 
to be the best for small taps, and it can also 
be bought in a very convenient form for that 
purpose. I select a piece a little larger than 
the tap is required to be when finished, and 
cut off the right length and center both ends 
after they have been squared. I always use 
the lathe to cut the thread about half deep 
enough, and finish with a chaser and quite a 
slow speed, keeping the threads well oiled. 
Care should be taken to use none but a sharp 
tool to finish a tap, if a good tap is ex- 
pected. ; 

After the threads are cut, I flute the top in 
any way most convenient, then cover it with 
equal parts of cyanide of potassa, flour and 
common salt, heat to a low red heat and 
plunge endwise into salt water. I then use a 
thin emery wheel and grind out the flute 
bright, heat the tap sufficiently to draw it 
down to a brown color, and it is ready to cut 
the die. 

Here is where all of us have had the most 
trouble, for it is one of the most provoking 
things to make a fine slender tap and take a 
great deal of pains to have it very nice, and 
break it when cutting the die to be used with 
it. But very few times have I come to grief 
in this way since an old gray-headed ma- 
chinist of many years’ experience gave me 
the hint about making solid dies, which I will 
now give to you: First, choose good steel 
and anneal it as well as possible in the ordi- 
nary way. Then make a center punch mark 
where you intend to drill the hole to tap. 
Take your dividers and strike out the diam- 
eter of the tap, then drill three or four 
holes, as the case may call for, so as to 
cut enough out of the line to give the proper 
clearance to the die. Now plug the holes 
with soft iron wire and file off smooth. We 
are now ready to drill the center hole and tap 
it. It will tap very easily, as the most of the 
‘metal the tap has to cut will be the soft iron 
wire you plugged the holes with. If the 
holes have been properly drilled, harden and 
temper, same as the tap previously mentioned ; 
then drive out the iron plugs, and you will 
have a tapeand die that you will be proud to 
show to an expert. W.S. Harris. 

Croton Falls, N. Y. 


Cushion Balance, 
Editor American Machinist : 

Have you still a spare corner in your paper 
upon which we can ‘balance all” once 
more? If not, then consign this to the waste 
basket. 

As our friend, your last correspondent on 
this subject, refers to my previous article, I 
should like to explain that I did not ‘‘ ignore 
the utility of cushioning.” He says: ‘‘ The 
fact that cushion relieves the crank pin of a 
sudden strain and helps to prevent pound- 
ing, furnishes evidence of its efficiency in 
helping to balance the reciprocating parts.” 

This is just what I stated to be the use of 
cushioning, ‘‘to balance the reciprocating 
parts,” or to take the strain off the crank 
pin. But ‘“ balancing the reciprocating 
parts” is not balancing the engine. Is there 
really any difference in this, or does the dif- 
ference exist only in my own mind? Possi- 
bly (?). 

I repeat that cushioning is a good thing. 


But if our friend does ‘‘take it in” (or it | 


takes him in), we would like to have him tell 


us how many pounds or ounces or penny- | 
weights he deducts from the counterpoise as | 


an equivalent of cushioning. 
‘‘ Cushion is to the reciprocating parts 


what the hair spring is to the escapement in | 


the watch.” 
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The two questions by ‘‘ Dilemma” in your 
paper of July 9th, so transport me in mem- 
ory to the old green drawing tables of the 
Renssalaer Polytechnic Institute, before the 


| Troy fire of 1862, where, amid ‘‘stop that | 


shaking,” as the vigorous use of rubber by 
one hindered the work of five class-mates at 
‘ the same bench, I have often heard the same 















































Z Z 
Z Z 
oe tJ 
ae i 
Z 4 Z 
MN eg = Z 
AN < . Z 
\ \E 
aA 
\Z 
io \\aA 
o AE 
m Ldn \ = 
Zz 
4 C— 
Ss B 
A FI 
A \4 
S & 
I 
C4 — 
Z Z 
Z Z 
—_ Ka 





























Let me see: 


The hair spring with its balance wheel | of the new building, where I enjoyed teach- | 


regulates the speed of the machinery, and 
the escapement transmits sufficient power to 
the spring and wheel to keep it in motion; 
therefore, the cushion regulates the speed of 
the machinery of the engine, and the recipro- 
cating parts transmit sufficient power to the 
cushion to keep it in motion. What is that? 
Don’t comprehend? Give it up, Mr. Editor? 
Put me on the ‘‘black list,” and please an- 


swer our friend’s last paragraph by telling 


him that the vibrations will be greater when 
the blows are struck on the spring than they 
will be when struck upon some solid part. 


Of course you need not ask him to take your 


word for it, just refer him to ‘‘Smith’s Ele- 
mentary Treatise on Mechanics,” page 146, 
equations 48 and 49. This may also throw 
some light upon his other illustrations, so 
you had better not say anything about them. 





If he doubts the book, then tell him to make 








Fig.6 
| questions, and to the separate cherry tables 


ing many good fellows, that I cannot forbear 
volunteering an answer. 

(1.) ‘‘Shade lines” may be viewed in 
three ways: either (a) as altogether conven- 
tional, for the purpose of indicating edges 
that separate surfaces in the light from those 
in the dark—in which case they might with 
equal propriety be located in any one of the 
three ways mentioned by ‘‘ Dilemma,” the 
first being most practicable perhaps; or (0d) 
they may be regarded as shadows on the air 
(or on the opaque floating particles in it), in 
which case they should be outside the ‘‘ pen- 
cilled line;” or (c) they may be regarded (as 
I always have regarded them) as the lines of 
darkest shade on the minutely rounded 
edges of bodies, those edges being never ab- 
solute mathematical lines. In the latter case 
they should be inside the pencilled lines (if it 
is worth while to be so precise at all). 











| Considering the vertical edges of this 
| prism as minute quarter cylinders, the con- 
tact ¢, of the light would locate the shade 
‘line, but would be ‘‘inside” of the true 
/mathematical corner edge indicated by the 
| ‘* pencilled line.’ 
| (2.) When a flat surface coincides with a 
| Plane of light, it is in the dark; and the 
| edges which separate it from faces in the 
| light should be indicated by shade lines. 
Newton, Mass. S. E. WARREN. 


| 
| 
| Editor American Machinist : 

Referring: to the question asked by your 
correspondent ‘‘ Dilemma,” in your issue for 
July 9, I suggest that a shade line is merely 
a shadow, or a conventional representation 
of one, naturally, then, it should come out- 
side of the pencilled line, where the shadow 
would. 

The same reasoning will answer his second 
question, as to placing shade lines on sides 
which are parallel to the rays of light. As 
there could be no shadow there, why should 
there be a shade line? BLAISDELL. 

Chief Engineer’s Office, Navy Yard, N. Y. 





























Fig.9 


| Improvement in the Indicator. 





| By L. F. Lyne. 





The functions of the indicator are, even at 
| this late day, comparatively little understood, 
| notwithstanding the many modifications and 
improvements it has undergone since its first 
invention by Watt. 
| One of the first and most important consid- 
| erations in constructing an indicator is the 
| reduction of friction of the moving parts to the 
| lowest point attainable. An indicator may 
be made in the best manner, apparently, yet 
|a very slight neglect in one of the details may 
destroy the accuracy of the instrument. One 
of these details which requires very careful 
| workmanship as well as the very best mate- 
| rial is the spring. The wire may be evenly 
|tempered and the spring placed upon the 
dese ven: squarely and securely, yet, when 
compressed, the spring may be inclined or tip- 
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ped to one side. It is customary in most pis- 
ton indicators to screw one end of the spring 
fast to the cylinder cover, and the other fast 
to the piston, a construction which compels 
the piston to partake of the imperfections of 
the spring. As the spring is compressed 
the piston is frequently tipped in the cylin- 
der so that it binds, thus causing imperfec- 
tions to appear upon the card, which are fre- 
quently attributed to imperfections in the 
steam engine. 

In indicators having a piston rod the pis- 
ton is guided by the rod, which relieves the 
piston from friction to a great extent ; but if 
the operator will carefully examine the rod 
where it passes through the cylinder cover he 
will frequently find it worn more upon one 
side than upon the other, which proves that 
the spring does tip the piston. 

In indicators which have no piston rod and 
where the connection is made direct from the 
piston to the pencil bar, the whole force ex- 
erted by the tipping of the spring is brought 
directly upon the piston. The evidence of 
this may be found by an examination of the 
piston, which, in many cases, will be worn 
near the bottom at one side, while at the op- 
posite side it will be worn near the top. 

I had occasion to use an instrument not 
long since which had a 60-pound spring im- 
properly mounted, so that when it was 
screwed fast to the piston and then placed in 
the cylinder, the collar upon the top of the 
spring touched the cylinder upon one side. 
The set of cards represented by the accom- 
panying engravings, Figs. 1, 2 and 3, shows 
a very marked effect upon the cards caused 
by the friction of the piston alone. 

The three sets of cards here shown were 
taken by me from a regular 17” x 24” pas- 
senger locomotive, with Allen valve, at about 
equal speeds, loads and other attendant cir- 
cumstances. 

These cards have been reduced by photo- 
graphing, therefore the original scale will not 
apply to the size here shown. 

Fig. 1 was taken at a speed of 100 revolu- 
tions per minute, boiler pressure 130 pounds, 
cut-off at 14”, using a 60-pound spring, 
while the engine was hauling six cars. 

It shows the peculiar effect produced by 
the sticking of the piston to be greatest at a 
slow speed. There isa slight improvement as 
the speed increases. Fig, 2 shows a card 
taken at 260 revolutions per minute, boiler 
pressure 128 pounds, cut-off at 7’, while Fig. 
3 was taken at 300 revolutions per minute, 
boiler pressure 125 pounds, cut-off 5’. The 
cards shown in Figs. 4, 5 and 6 were taken 
from the same engine as before mentioned. 
This latter set of cards was taken by the same 
indicator as the first set, using the same 
spring ; but instead of using the solid piston 
I used one constructed as represented in Fig. 
10, which I invented some months since. 

A represents the cylinder of the indicator, 
B the piston, Ca screw having a ball shape, 
for making connection with the spring, and 
transmitting the force applied to the piston B 
to the spring H. 

The screw Cis attached to the piston by 
being screwed into the hub F, and is held se- 
curely by the jam nut G. The threaded col- 
lar D receives the end # of the spring H, and 
is fitted to C. This collar with the nut K 
properly tightened forms a ball and socket 
joint. 

In applying or removing the spring H, the 
collar D is prevented from turning by the 
small stud 7. A connection is made to the 
pencil bar by means of the ball joint M L, 
and link or pitman J. 

The reader will observe from the illustra- 
tion and description that the piston is thus 
freed from any tendency to tip in the cylin- 
der, as itis held by aflexible joint between 
end of spring and piston, and the experiments 
tried with this device show that a spring 
may be very badly mounted and yet produce 
smooth cards. 

The ball joint is placed exactly in the cen- 
ter of the piston, both horizontally and verti- 
cally, sothat the lateral strain produced by 
the spring, when improperly mounted, does 
not appear upon the cards. 

Figs. 7, 8 and 9 were taken with the same 
indicator. A piston having a ball joint, as 


shown, was used, but fitted to the cylinder 


loose so as to leak rather freely. It is to be 
understood that the leak was not excessive. 
The curious effect upon the cards was caused 
by the fluttering of the piston in the cylinder. 
Fig. 11 shows a piston having a ball joint 
like the one described, but applied to an in- 
dicator having a piston rod J, which passes 
through the cylinder cover. The evidence 
here presented seems to prove that smooth 
cards can be taken with indicators having 
badly mounted springs, and that if the 
springs are never so carefully mounted, they 
are sure to deflect from a straight line when 
compressed. This is well known by those 
who have had experience with the pop 
safety valve. It appears that the application 
of this invention, as described, relieves the 
piston of the indicator from very nearly all 
friction caused by the deflection of the 
spring from a straight line, the cards, Figs. 
4, 5 and 6 being here presented to confirm 
this view. 


New Hide Faced Hammers. 





Many attempts have been made for years 
past to produce a durable soft faced hammer, 
which would perform its work in a creditable 
manner, and be furnished at a moderate 
cost. Copper hammers have been much 
used, but a very serious objection to them is 
that the faces become so much hardened 
that they will even bruise steel. 

Soft hammers have been made of Babbitt 
metal, but they spread out all over, and 
crumble to pieces. 

Most of the soft hammers heretofore made 


A Wire Belt. 





what is known as the Perpetual Tension Pro- 
pelling Belt, the invention of Colonel Gear.. 
As will be seen, the belt is made of spirally- 
coiled wire, the ends of which, after being 
cut to the required length, are fastened to- 
gether by a peculiar device, shown in the 
engraving. It is claimed for this belt that it 
will transmit a larger percentage of the total 
power than any other style of belting. Itvis 


A Wrre BELT. 


also said to be unaffected by the weather, 
and that its elasticity makes it easy to trans- 
mit power around corners, and under condi- 
tions very unfavorable to the use of ordinary 
belting. 

We are told by the manufacturers that it 
can be readily substituted for any style or 
size of leather or rubber belt. 

This belt is manufa ‘t»\red by the Perpetu- 
al Tension Propelling Belt Company, 328 & 
330 Seventh Avenue, New York. 

———- efibe ——— 
Newly Incorporated Companies. 





MASSACHUSETTS. 
Bourne Mills, Fall River; Edmund Chase, Prest.; 





have been expensive, and when they gave | 


out new hammers had to be purchased. | 








Geo. A. Chase, Treas.; Capital, $400,000. For the 


manufacture of all kinds of textile fabrics, yarns, 


etc. 
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The illustration shown herewith represents | 


a hide-faced hammer, which consists of a 
strong malleable iron band with a handle at- 
tached. A solid roll of raw hide is inserted 
in each end, to form the faces, projecting 
beyond the band about 34”. This forms a 
very substantial and cheap hammer, with 
which the workman can batter away as 
much as he pleases without damaging the 
finest finished surface. Two extra hide 
faces accompany each hammer, which can 
be quickly fitted to the shell when the others 
are worn out. They are held in place bya 
screw in each, or may be held sufficiently 
tight by fitting alone. These hammers have 
been introduced into some of the leading 
shops in the country, and are well appre- 
ciated where used. They are well suited for 
lathe hands, in building rods, fitting brasses, 
etc. In fact, there is scarcely a shop where 
they could not be used to advantage. These | 
hammers are furnished in six different sizes, | 





Lake St., Chicago, Ill. 
| 


| 

The Boston Herald of July 6th has the fol- | 
lowing: | 

‘*The Hancock Inspirator Company char- 
tered the steamer John Sylvester, and gave | 
their employes an excursion down the harbor 
on Saturday, and at a meeting of the em-| 
ployes called to-day the following resolution 
was unanimously adopted: 

Resolved, that we, the employes of the 
Haneock Inspirator Company return our sin- 
cere thanks for the pleasure received on the | 
occasion of the excursion down the harbor 
July 2,” 


———- ae 
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American Electric Light Company of Massachu- 
setts, Boston; Patrick A. Collins, Prest.; John 
Rooney, Treas.; Capital, $1,000,000. For the manr- 
ufacture and dealing in apparatus for electvic 
illumination, heating and powcr, and other busi- 
ness incidental thereto. 

Metallic splice Company, Boston; Joshua I. 
Millett, Prest.; Geo. H. Eager, Treas.; Capital, 
$30,000. For the manufacture of metallic goods, 
instruments and machines. 

PENNSYLVANIA. 

Franklin and Clearfield Railroad Company, office: 

Philadelphia ; Edwin L. McConauzhy, B. F. Stralton, 


Thos. E. Shoemaker, and others, incorporators ; | 


Capital stock, $816,000. To construct a railroad, 
with a gauge of three feet, from Chambersburg: 
Franklin Co.,to a point on Clearfield Creck, in Clear- 
field Co., a distance of 136 miles. 
(Continued from page 3.) 

cently, on two occasions, wi:hstood without 
indications of weakness the proof pressures 
applied, it was agreed that an inspector had 


and certify to its safety. 
ff our reasoning is correct and the forego- 


for the following reasons: When No. 3 
boiler was stopped off a few days preceding 
the explosion, it was neccessary to close the 
valve ‘‘B,” (Fig. 3) upoa the pipe that con- 
nected it with theother two boilers. After 
the explosion it was recovered from the ruins 
and found to be closed, the wheel knocked off 
and its spindle bent over close up to the pack- 
ing nut, demonstrating, beyond a dowbt, that 
it was in that condition at the time of ex- 
plosion. With the valve “‘B” (Fig. 8), closed 
as described, there were but two outlets for 


the steam. One to the dye house and the | 


other to the safety valve. These outlets to 








| 4, 
the works were probably closed at noon when 


Pacglg” : | the men went to dinner. 
The accompanying illustration represents | 
| any reason, the safety valves were inopera- 
| tive. 


The sieam would 
then accumulate, having no outlet, if, for 


It will be recollected they were inde 
| pendent in action, their mitre was such that 
‘the bearing did not exceed threc-sixteenths 
_ of an inch, the valve resting on the top of its 
| seat. They were not as liable to ‘‘stick ” as 
/a majority of safety valves in use. The fit- 
| ting of the spindles and guides scemed to 
have been done in a workmanlike man- 

ner. Of course they were battered and 
bruised by the explosion, and allowance 
had to be mode for that. Other things 
being equal, the danger of safety valves 
setting fast in their seats would be 
greater after they had been out of service 
for several days than when in use. 

In this case, while there was but little 
provability of the safety valves‘‘A” “A” 
sticking—owing to the unusual precau- 
tions observed in having two safety valves 
when but one is ordinarily employed—there 
was a possibility of their doing so, if not eased 
off their seats after steam wasup. There is not 
a particle of evidence to show that this was 
done, or that the man at that time in charge 
of the boilers understood his business suffi- 
ciently to realize the necessity for it. 

Much criticism has been provoked con- 
cerning the strength of cast iron boiler heads, 
from the fact of the circumferential fracture 
(Figs. 1 and 4) revealing a place in the inte- 
rior of the casting where the iron was 
‘*spongy,” or weakened by ‘‘ blow holes.” 
This seems to have come like a new revelation 
to these critics. But, asa matter of fact, did 
we not know before that cast iron was pecu- 
liarly liable to such action ? The initial frac- 
| ture in this head occurred around the man 
hole plate it seems evident, and in accord- 
ance with a well established law, it followed 
a line of weakness in running around the rim 
of the flange. (Figs. 1 and 4.) The path of 
the boiler’s projection, and the fact that one 
of the victims met his death upon his own 
door step, killed, it was reported, by the 
guard of the man hole plate striking him in 
‘its flight, in a line from where the boiler 
| started, and in the opposite direction, is a 
| confirmation of that opinion. 

The foregoiug statemeats of facts ob- 
| tained by careful examination of the various 
details of boiler and fittings, point unmistak- 
ably to the necessity for having properly- 
qualified attendants in charge of steam boil- 
ers, It will avail but little, no matter how 
many safety appliances are attached to a 
boiler, if the managemcnt be ia the hands of 
a negligent or incompetent person, who does 
not prove the efficiency of such appliances 
daily. He may understand firing and keep- 
ing the requisite quantity of water in the 
boiler, and yet be a dangerous man, if that 
be the extent of his knowledge. An intem- 
perate man ought under no circumstances to 
be trusied with the care and management of 
steam boilers. Itis peculiar that the latter 
circumstance, which I regard as the solution 
lof the problem in this explosion, should 
have been dismissed with but very brief 
mention in the coroncr’s verdict. While 
disregarding the facts and evidence before 
them, they censure the Boiler Insurance 
| Company in the following terms: ‘‘The in- 
| quest consider that the Hartford Boiler In- 
| spection and Insurance Company ure espe- 








| no other alternative than to accept such boiler | cially ccnsurabie for the incompcteace and 


| * . . , 
| negligence of its agents who inspecied and 
| certified to the safety of this boiler.” ‘They 


from 1 lb. to 5} Ibs. in weight, by 8. A. | ing theories are not confirmed by the facts, | do not tell us whereia this alleged incompe- 
Smith, 42 Dey St., New York City, and 154| have we any clue to the cause? I think we | tence or negligence consists. Loud calls are 
| have, and that it is an overpressure of steam- | now being made through the technical press 


| that these gentlemen of the jury take the 
| public into their confidence. Their verdict 
'is flatly contradicted by their principal wit- 
| ness. IT refer to the testimony of Mr. John 
| Overn, hicf Inspector of Boilers for the 
City of Philadelphia. He said: ‘In the in- 
'spection the boiler conformed to all the re- 
| quirements of the city ordinances; the head 

Was apparently good, as was the boiler, I 
‘know the inspector who tested this boiler, 
and consider him a remarkably competent 

inspector; would have passed this boiler and 

allowed §0 lbs. upon it,” Further comment 
| Sc@ins unnecessary. 
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Boiler Explosions—Who is to Blame? 5 


There is in this country a tendency to con- 
demp, on general principles, any interference 
of the State with the rights of the private 
citizen. To put it stronger, the mass of our 
people are jealous of individual rights to the 
extent that leads them to suffer wrong, rather 
than there shall be a semblance of curtailing 
private or corporate rights. This is a healthy 
sign, but in its extreme tendency it leads to 
a condition of not distinguishing as clearly as 
we ought to do between individual rights 
and individual wrongs. If it is the duty of 
the State to refrain from interfering with the 
one, it is equally its duty to see that the other 
does not so interfere. If murders were not 
committed, it would be unnecessary to pro- 
vide penalties for the crime. Since, however, 
murder is committed, no one doubts the pro- 
priety of protecting: first, by restraining the 
murderer, and, second, by punishing him. 
Thus, in every country, it is found necessary 
to prohibit certain acts, when such acts 
would jeopardize the rights of others. We 
are led to reason thus from the growing fre- 
quency of boiler explosions, attended, as they 
usually are, with the destruction of property 
and the loss of valuable lives. It has come 
to be time that some one answered the query 
as to who is to blame. It is time that the 
‘‘mysterious” and ‘‘dispensation-of-Provi- 
dence” parts of the matter were put one side 
along with other superstitions for which we 
have no further use. It is time that every 
one understood that when lives are sacrificed 
in this way the question is always pertinent, 
‘Who is to blame?” Gentlemen of coroners’ 
juries will have to be appealed to for an 
answer. In times past their verdicts have 
not always been considered particular models 
of common sense. There have sometimes, per- 
haps, been a little too much circumlocution— 
a trifle too much of the unknown element. 
In reforming this, altogether, there is an op- 
portunity for fame. Better still, there is a 
prospect of justice. It is not so difficult as 
it might seem. 'The custom of trying how 
not to answer the question has much to do 
with the apparent difficulty. If a boiler 
situated in the basement of a six-story 
building makes a wreck of the property and 
destroys a hundred lives—more or less—it is 
not necessary to waste any time in astonish- 
ment. Such things are as likely to happen 
to-day as many another thing that happens 
without exciting surprise. It is not neces- 
sary to waste any time in investigating mys- 
teries. There will not be any mystery to in- 
vestigate. It will not be a serious job to find 
out the reason in a plain common-sense way. 
If it is found that the cupidity of the owner 
placed a man in charge of his boiler, whose 
only qualification was a willingness to work 
cheaply ; and if it is further found that this man 
was saddled with other duties—duties that 
called him to remote parts of the building, a 
knowledge of these facts ought to go a good 
way in answering the question ‘‘ Who is to 
blame?” If there is evidence of general 
mismanagement, of faulty construction, poor 
material or workmanship; or if it is found 
that needed repairs have been neglected, or a 
multitude of ‘‘safety” appliances made to 
take the place of the constant attention of a 
skilled man, these facts ought to put a rea- 
sonably intelligent jury on the track of find- 
ing out who is to blame. No plea of igno- 
rance is admissable. The law punishes the 
individual who sets fire to his own property 
to the endangering of that of his neighbor’s. 
By and by, when that query gets a straight- 
forward answer, we shall hear of a man be- 
ing punished for blowing up his boiler—and 
his neighbor. 

After all, prevention is better than cure. 
We organize fire companies mainly for the 
protection of property,and by systematic and 
persistent effort their members are trained to 
the greatest proficiency. They are trained 
not only in manual dexterity and athletic 
feats, but are chosen with reference to their 
knowledge of such things as shall render 
them efficient, as well as for their ability to 
make instant and judicious use of their fac- 
ulties in possible emergencies. This is to 
our credit ; but at the same time we expose 





newed, 


tender mercies of men in charge of steam 
boilers, of whom it may be said, four-fifths 
have no adequate conception of their busi- 
ness ; and in cases of emergency have not 
the slightest idea of what to do or how to do 
it. The State cannot say how much money 
the individual shall pay his engineer ; but it 
can and ought to say what qualifications the 
individual’s engineer shall possess before 
being allowed to take care (?) of a thousand 
lives. It can and ought to insist that boilers 
so situated as to expose human life shall not 
be left to take care of themselves, while the 
man who is supposed to have them in charge 
is attending to other work for their owners. 
And it can and ought to insist that boilers 
thus situated shall be known to be in proper 
order so far as regular and careful inspection 
can determine the fact. 

The simple fact is, that with the world’s 
knowledge of these things, the explosion of 
a boiler is entirely inexcusable. Boilers 
ought to be as safe as a kitchen stove, and 
when they are otherwise there is a reason 
that can be determined. Almost universally 
some one is to blame. When we get accus- 
tomed to being told in plain language who is 
to blame, boiler explosions will be rare 
events. 

——__-qpe—_____ 


Seldom—very seldom—in the history of our 
nation has the strongest indignation of the 
whole people been so suddenly aroused as it 
was on the second of the present month, 
when the intelligence of a fiendish attempt 
to assassinate the President was flashed over 
the telegraph wires. Everybody turned aside 
from their business pursuits in amazement 
and horror at the crime which, at first, seemed 
to have been carried out to the full extremity 
plotted by the assassin. But, as more favor- 
able news as to the President’s condition 
succeeded the first dire dispatches, the people 
became more hopeful, while anxiously await- 
ing every encouraging bit of news. It is to 
the credit of the nation that the crime was 
not the result of a conspiracy. 
-_ 
Mechanic. 


Only a 





We were very much amused on a certain 
occasion, in a boarding house, by the peculiar 
freaks of a lady who would not make her 
appearance at the table until the rest of the 
boarders, who were principally mechanics, 
had finished their meal. 

One day she expressed herself to the land- 
lady as being “tired of living in a house with 
a lot of unwashed mechanics.” 

We hardly know of any one more entitled 
to respect than an honest, faithful, skilled 
mechanic. By that we mean one who puts his 
thoughts into his work, and when he carries 
out the details of a job asks himself the ques- 
tion, ‘‘Why do I pursue this particular 
course ?” Such a man, when asked the 
reason why, will give a prompt answer, and 
is ready to reason out the case logically if 
necessary. It is true his hands may become 
calloused by hard work, his clothes may have 
a polish produced by the grease upon them; 
but when he gets through his day’s work and 
gets on his boiled shirt he is equal to any 
person living. A man may be a mechanic 
and be in possession of every requisite of 
true manhood. What would the world be 
without the mechanic? We would yet be 
living in a state of semi-barbarism. We 
would not live in brick houses and have 
stationary tubs and other modern labor-saving 
appliances. 

If we wished to take a journey, we would 
have to travel ina stage coach or upon the back 
of a mule, or it may be upona canal boat. 
When we see the modern locomotive rush 
past at a speed of sixty miles per hour with 
a train loaded with passengers, we feel like 
taking of our hat and exclaiming: God bless 
the mechanic for the achievements he has 
made! When we contemplate the immense 
buildings in our cities, which are entered by 
thousands daily, who are each of them in a 
few moments whisked to the top floor or 
lowered to the sidewalk; when we consider 
the long streets beneath which are buried the 
large water mains which supply cool water to 
each individual by simply turning a small 





the lives of men,- women and children to the 


faucet; when we see these and a thousand 


other products of the mechanic’s skill and 
labor, we begin to think that the work of the 
mechanic appears in almost everything. In 
fact, nearly every luxury we enjoy is the 
product of the mechanic’s work, acting under 
proper scientific methods. 

All mechanics are not inventors, but every 
inventor is a mechanic, the cultivation of the 
mind and intellect being the chief reason 
for his occupying a higher position than the 
man who simply handles the hammer and 
chisel and file. The inventor is only a me- 
chanic who uses original thoughts and ideas. 
Mechanics, as a class, are far from being an 
igrorant set of men, although they some- 
times neglect that class of literature which 
would benefit them in their business. Many 
of them are inclined to read up and keep 
posted in matters of general and national 
importance. They manage to keep up with 
the times. Some of them raise and educate 
large families, who in turn reflect honor upon 
their ancestry. They tramp around awhile, 
then settle down, andsoon have a little house 
and lot, with perhaps an organ or piano, and 
a moderate supply of sensible and instruct- _ 
ive-books. In this country the mechanic is 
particularly favored, he having the privilege 
of beginning low, and advancing step by step 
to the highest positions. The American me- 
chanic can converse upon almost any sub- 
ject without any evidence of servitude, but 
rather with a freedom which elevates him at 
once in the estimation of the foreign stranger. 
The mechanic often is more comfortably sit- 
uated and is better appreciated by the com- 
munity in which he lives than the aristocrat 
who contemptuously says: ‘‘ There goes one 
of those greasy mechanics!” When a per- 
son abuses the mechanic he generally does 
so thoughtlessly. We could better dispense 
with the class of genteel non-producers, who 
never earn an honest dollar in their lives, 
than with the mechanics. 
= 
We present this week a very clear article 
on the Gaffney, Philadelphia, boiler explosion, 
by F. B. Allen of this city, one of the in- 
spectors of the Hartford Boiler Insurance 
Co. Mr. Allen visited the place after the 
explosion, and obtained all the information 
of practical value that could be secured. 
The cuts accompanying the article were made 
from photographs of the parts represented. 

be 
Chordal attacks the pulley proportioning 
problem this week, and gives some tables and 
diagrams to explain a very practical ‘‘ scheme” 
for pulleys, which may be advantageously 
adopted. 








———— +> eo —__-———_ 
Prof. John E. Sweet continues his articles 
on mechanical drawing this week, with fur- 
ther instructions about the proper tools for 
beginners to procure. In learning mechanical 
drawing, as well as anything else, it is im- 
portant to start right. The right start in this 
case is to get the right tools. After these are 
procured, instructions for practice can readily 
be followed. Let no mechanic suppose he is 
too old to take up the study of mechanical 
drawing. The time to begin is now. 
——_ *+ap>e —______ 
The Algebra of Mechanics. 


Exceptions are sometimes taken by practi- 
cal men to algebraic formulas, that are not 
well taken. In the majority of instances 
such formulas are algebraic only in name, 
and a very slight investigation is sufficient to 
enable almost any one, not only tocomprehend 
them, but to appreciate the reason for using 
them. If two individuals are conversing on 
any subject, and it is foreseen that some 
statement consisting of many words must 
frequently be made, and if they agree to sub- 
stitute for that statement some single word, 
the word substituted will bear about the 
same relation to their conversation that the 
usual algebraic formula bears to the subject 
of the mechanical author. That is, the au- 
thor agrees with the reader that certain let- 
ters shall represent certain quantities, con- 
nects these letters by well-understood signs, 
and that is about all the algebra there is of 
it. There are a few well-known equations 
that have come to be so generally understood 





as to be used without explanation, but they 


are not commonly so used, except in in- 
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stances where there can be no objection. 
Generally there is no intention on the part of 
the author to mystify his readers who are 
not proficient in the more advanced mathe- 
matics, his sole object being the saving of 
time and space by means which he sees can 
be readily understood by the ordinary reader. 
Sometimes we find in books evidently in- 
tended for the practical reader some of the 
arbitrary expressions not so generally under- 
stood, but such cases are not common. 

Occasionally young men, anxious to show 
their attainments, deal largely in high- 
sounding terms and obscure mathematical 
expressions to the disgust of older scholars 
who have something else to do; but a few 
years’ experience gets them on a more prac- 
tical basis, or into other business. 

But if, on the one hand, the writer on 
mechanical matters ought to write on a level 
with the common-sense understanding of 
those who are reasonably intelligent, on the 
other hand the reader, in justice to himself, 
ought to acquire such an understanding of 
simple algebraic expressions as will put the 
two on a common footing. 

In this respect nothing here said should be 
construed as tending to discourage the 
thoroughly practical man from aspiring to 
any degree of attainment inthe mathematical 
sciences. Much of the so-called higher 
mathematics are really easily managed, and 
their study is a fascinating pursuit, especially 
so to the young mechanic. 


——__ <> 


The tendency in the construction of pas- 
senger locomotives is towards greater bulk 
and solidity, in order to attain high speed. 
A great deal of experimenting in novel loco- 
motives is now going on. 
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Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly, and according to common sense 
methods. 





In answer to question No. 5 in issue of 
July 2, a typographical error made us say 45 instead 
of 75. The answer should have been ‘‘ about 75.” 


(1) G. H. R., Tyrone, Pa., asks, 1. Will a 
screw 3” in diameter and 1-6” pitch stand a pressure 
of 150,000 Ibs.? A. Such a screw, if of good iron, 
would probably stand that pressure, but the use 
of it under that pressure, except temporarily, or 
where its failure would not result in material harm, 
would be poor practice. 2. Can two men, witha 
lever 10 feet long, raise that weight with such a 
screw? A. Yes. 


(2) J. J. 8., St. Louis, says: I had an argu- 
ment with some of myshopmates in regard to bal- 
ancing a vertical engine by putting counter balance 
on fly wheel. They claim that a standing balance is 
not a running balance. For instance, the pitman 
cross head, piston and crank pin weigh 200 pounds, 
and the engine is one foot stroke, while the fly 
wheel is three feet in diameter. They say as the 
rim of flywheel travels three times as fast as the 
crank pin, it would only take 1-9th the weight of 
reciprocating parts to balance them, the weight 
being placed onthe rim. Isay it will take one-third 
of the weight, as the fly wheel is three times the 
diameter of stroke. Which is right? A. You are 
all partly right and partly wrong. As your shop- 
mates assert, a running balance and a standing bal- 
ance are different things. In counterbalancing a 
steam engine it can be only balanced for one direc- 
tion, and practice demonstrates that it is not possi- 
ble to determine the weight that will give the best 
results in any other way than by actual trial. You 
are, however, correct in your reasoning as to the 
weight required, but much remains to be learned in 
reference to counterbalancing the steam engine. 


(83) G. F., Pittsburgh, Pa., says: I have a 
pair of engine cylinders 4%’ diameter, 6’ long, 
steam ports 134’’ long, 5-16’ wide, exhaust port 
7-16” wide. Can I run this engine to any advantage 
with a valve 1-16” lap, and what thickness of piston 
do I need? A. You can run with 1-16” lap, but 
5-16" would be nearer right. If the ports and 
bridges are so proportioned that you can open a 
full port for steam, and not choke your exhaust, 
and if there is room in your steam chest, we advise 
that lap (5-16”). Thickness of piston, 14”. 


(4) Alaska, Panama, U. S. C., asks: 1. 
What is the composition of the new metal, phosphor 
bronze? A. Phosphor bronze is ordinary bronze, 
to which has been added a small percentage of 
phosphorus. 2. What is the most modern way of 
boring the cylinders of marine steam engines ? 
A. They are bored in different ways. The preference 
is, however, for boring in a vertical boring mill. 
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| over pressure. 


(5) W. D., South Framingham, Mass., says: 
1. A planing mill here has the boiler hung in a brick 
arch, the whole of the boiler being exposed to the 
flames. The boiler is a tubular one, and the fuel 
used is shavings. What are the advantages and dis- 
advantages of sucha plan? Is thelife of the boiler 
aslong as though it were bricked up at the water 
level? A. This plan is sometimes adopted where 
light fuel that does not produce intense heat is used, 
but we do not believe it possesses any especial merit, 
except, perhaps, in the case of a sluggish draught. 
In the case of intense draught it might be possible 


to overheat some of the sheets that had only steam 


in contact, especially at times when steam was not 
being withdrawn from the boiler. 2. How is the 
pressure regulated on the Westinghouse brake? I 
mean the air in tank, so there shall be no danger of 
A, There is a small safety valve in 
the tank or connection which allows the air to 
escape after the limit is reached. 


(6) H. T. T., Bridgeport, Conn., asks for 
a rule for finding the size of cylinders and point of 
cut-off for a compound engine, when the initial and 
terminal pressures, horse power and piston speed 
are given. A.—Take the example given, viz., 
horse power, 100; initial pressure, 60 pounds, 
(gauge); and piston speed 400 feet. First find the 
the number of times the steam is expanded. Rule: 
Divide the absolute initial pressure by the terminal 
pressure. The quotient will be the number of 

60+-15 
Thus, - 
15 





times the steam is expanded. = Bb; 
which is the number of expansions in both cylin- 
ders. The area of low pressure cylinder is the 
same as the area of the cylinder of a simple cylinder 
engine working under the same expansion ; hence, 
find the mean pressure as for a simple cylinder by 
the following rule: Find the hyperbolic logarithm 
for the number representing the expansion, to 
which add 1, and multiply the sum by the terminal 
pressure. The product will be the mean pressure. 
The hyp. log. of 5 is 1.609, and 1.6094+-1=2.609, and 
2.609 15=39+-, which is the mean pressure in 
pounds per square inch. The area of cylinder is 
found by the following rule : Multiply 33,000 by the 
number of horse power, and divide the product by 
the piston speed, multiplied by the mean pressure. 
The quotient will be — area of the cylinder in 


211.5-++, which corre- 


sponds to a diameter of’ about .16%/’. The diam- 
eter of high pressure cylinder should be such as to 
equalize the maximum strains on the two pistons; 
in other words, the expansion should be the same 
in each cylinder. Hence to find the area of high 
pressure cylinder: Divide the area of low pressure 
cylinder by the square root of the number of times 
the steam is expanded. The quotient will be the 
area of high pressure cylinder in inches. Thus: 
211 

== = 94.5.+-, which corresponds to a diameter of 
dia 11’. To find the point of cut off in high 
pressure cylinder: Divide the area of the high press- 
ure cylinder by the the area of the low pressure 
cylinder. The quotient will be the fraction of 
stroke which should be made before steam is cut 


9 


x1 
inches. Thus, ————— = 


oO 
off. Thus: —-— = .446+ which is the point of cut 


off in the high pressure cylinder measuring from 
the commencement of the stroke. For the problem 
submitted we have: Diameter of low pressure 
cylinder, 1614” ; diameter of high pressure cylinder, 
11%.” Point of cut off in high pressure cylinder, 
.446 of stroke. This consideration of the subjectis 
purely theoretical, and expresses what ought to be 
rather than what is. For instance, an allowance 
must be made for back pressure, loss of pressure 
between the cylinders, friction of engine, &c. No 
absolute rule can be given for this, nor even an ap- 
proximation, unless all the details of construction 
are known. In practice the dimensions of cylin- 
ders, as found above, would be increased to an ex- 
tent which corresponded to the individual builder’s 
taste or experience. 


(7) H. E. G., Robella, Pa., asks: 1. What 
are the meanings of the terms ‘“‘ Mogul” and ‘“‘ Con- 
solidated,” as applied to classes of locomotives? 
A. We suppose the names to be purely fanciful, 
having no well-defined significance. 2. What kind 
of cutting tool is used in graduating steel scales? 
A, Finely tempered steel. 3. What acid or acids 
are best for etching steel, iron and, brass? A. You 
can use dilute nitric acid for all the metals named. 


(8). H. F., Adria, Italy, asks: What weight 
of wheat ought to be ground by 40 I. H. P., using 
four run of stone? A. Four run of stone should 
grind 900 pounds of wheat per hour, using 25 I. H. P. 
The balance of power should be sufficient to run the 
other machinery of the mill. 


(9) 8. T., Macon, Ga., asks: 1. What 
would you understand the expression—‘‘ The sides 
combined forming the major part of a circle,” having 
reference to the interior outline of the sides form- 
ing a roll-box in a cotton gin, to mean? Could it 
refer to the inner surface of a barrel, for instance? 
A. We don’t understand that it could be so applied. 
We consider the expression, standing by itself, as 
conveying no definite meaning. 2. What is your 
opinion of the following mixture as a substitute for 
oilin cutting bolts, drilling flue sheets, etc., viz., 2 
Ibs. sal soda, 6 Ibs. soap, 2 ounces sal ammoniac, 2 
ounces borax, 2 ounces salts of tartar, in 3 (?) gallons 
of water? A. We seeno reason why your mixture 
would not be all right for drilling wrought iron, 
except that we should suppose the quantity of water 
might be doubled. We believe that, generally speak- 
ing, there has been no substitute found for oil in 





cutting bolts. 
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Astronomical Telescopes (American and foreign’: 
Equatorial Stands, Eyepieces, Prisms, first quality. 
at reasonable prices. DrawingInstruments. W.T. 
Gregg, 77 Fulton st., N. Y. 


James W. See, Consulting Engineer, Hamilton, O. 

Indication of Steam Engines a specialty. A. 
Wilkinson, Gen’l Office, Manayunk, Phila., Pa. 
Branch Office, 1116 Beach St., Phila., Pa. 


Dies, Punches and Special Tools, manufactured 
by H. H. Coles & Co., 446 N. 12th St., Philadelphia. 


Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F.& John Barnes, Rockford, Il. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 


Steam Engines Indicated and Examined. Power 
Measured. W. H. Odell, P. O. Box 274, Yonkers, N.Y. 


Bound volumes for 1880 of the AMERICAN Ma- 
CHINIST.—We can furnish Vol. 3 of the AMERICAN 
Macarinist, containing the full 52 issues of 1880, 
neatly bound in cloth, ready to ship by express, for 
four dollars. AMERICAN MACHINIST PUBLISHING Co., 
69 Fulton Street, New York. 


Special inducements offered to clubs. ‘‘ Extracts 
from Chordal’s Letters” in book form, now ready. 
Cloth. 320 pages. Less than 5 copies, $1.50 by mail, 
each, postpaid. American Machinist Publishing 
Company, 96 Fulton Street, New York. 


J. C. Hoadley, Engineer and Expert, formerly of 
Lawrence, Mass., has opened an office at 29 High 
St., cor. Federal, Boston, Mass., where he will be 
pleased to receive old and new friends. 

A New Treatise on Steam Engineering, Physical 
Properties of Permanent Gases and of Different 
Kinds of Vapor. By John W. Nystrom, C. E., 8vo., 
cloth. Price, $1.50, also A New Treatise on the 
Elements of Mechanics, Establishing Strict Pre- 
cision in the Meaning of Dynamical Terms. By 
John W. Nystrom, C. E., 8vo., cloth, price. $2.00, 
Mailed by E. & F. N. Spon. 446 Broome St., New 
York City, on receipt of price. 

Wanted to arrange with the proper party to man- 
ufacture an Automatic Steam Engine on royalty, or 
would dispose of patents on fair terms. Have pat- 
terns for six sizes. Engine equal to the best. Ad- 
dress, Box 15, AMERICAN MACHINIST Office, 96 Fulton 
Street, New York. 

“Monitor Binder” for the AMERICAN MACHINIST 
holds 52 hetpacesf issues in good shape. Sent to any 
address by mail for one dollar. American Machinist 
Publishing Co., 96 Fulton St., New York. 














The new car shops at Dauphin, Pa., will soon be 
ready for operation. 


It is stated that a new foundry is to be estab- 
lished in Phoenixville, Pa. 


It is reported that Fall River is to have eight new 
cotton mills, making 275,000 additional spindles. 


Webster, Camp & Lane Machine Co., Akron, O., 
have a new foundry, 116x 72 feet, nearly com- 
pleted. 


The Gardiner Sewing Machine Company of Mon- 
treal is building a new foundry to make their own 
castings formerly done outside their works. 


The Southern Car Works Company is located at 
Knoxville, Tenn., under a charter operating a 
capital stock of $100,000. The works will be ready 
in about five weeks, and will employ 200 mechanics. 


Subscriptions are almost completed for the erec- 
tion of new car works at Toledo, O. It isexpected 
that the new car works will commence operation 
August 1, with 200 men and the most improved ma- 
chinery. 

Five hundred and three men are now employed 
in the Jackson railway machine shops at India- 
napolis, Ind., and ten new locomotives are now 
being built, and will be run out of the shops about 
October 1. 


Manning, Maxwell & Moore, 111 Liberty Street, 
New York, have ordered 18 engines of the Rogers 
Locomotive Works and of the Danforth Locomotive 
Works, of Paterson, for the Indiana, Bloomington 
& Western Railroad. 


Mr. A. E. Stayner, an extensive iron manufac- 
turer of Sheffield, Eng., has been in the city for 
several days with a view of selecting a favorable 
location for the establishment of a large mining- 
tool manufactory here.— Chicago Industrial World. 


The Standard Tool Works, a new edge tool estab- 
lishment, on Soulard Street, will be started up 
during July. About sixty hands will be employed 
at first, most of whom will be brought here from 
the East, where skilled workmen can be obtained. 
—St. Louis Ageof Steel. 


The capital stock of the Locomotive Works at 
Rome, N. Y., has been increased to $200,000. It is 
proposed to obtain a suitable building lot imme- 
diately, and the estimate is to begin with a pro- 
duction of 75 engines per year, the number to be 
increased, if it is decided best, at some future 
time. 


The new establishment of the Whitehill Sewing 
Machine Company of Milwaukee, Wis., will consist 
of a main building, a boiler and engine house, and 
shops for blacksmithing, annealing and cleaning, 
japanning and foundry purposes. The main build- 
ing, which will be 372% feet long, 50 feet wide, and 
four stories high, exclusive of the basement. 

The Akron Iron Co., Akron, O., recently shipped 
a lot of 12 tons of patent hot-polished shafting to 
New York, to go to San Francisco by way of Cape 
Horn. This shafting is constantly gaining in popu- 
larity, and the demand is increasing every day. The 
company has recently made extensive additions to 
its works to meet the demand, 





The Pennsylvania Railroad Company has ordered 
3,100 new cars. Twelve hundred are box cars of 
40,000 pounds capacity, for the Western trade, 200 
are short ore cars, to carry 40,000 pounds, or nearly 
double the capacity of cars now in use, and 700 like 
the new Pennsylvania Railroad coal cars, with 
sides, three boards and a double drop in the center. 


The Worcester Wire Works, Worcester, Mass., 
are again being enlarged by the addition of a build- 
ing 80 x 46 feet, in size three stories. Thetwo lower 
floors are to be used for machine shop and carpenter 
shop, and the upper. floor for manufacturing pur- 
poses. The room now used for carpenter and ma- 
chine shop will be filled with wire-drawing ma- 
chinery. Three new engines will be put in, and 400 
feet of additional heavy shafting. 


The new high speed engines in course of con- 
struction at the Westinghouse Machine Company’s 
works at Pittsburgh, Pa., are of the upright pattern, 
and have two single acting cylinders. One of them 
was recently exhibited capable of delivering 20 
actual horse power, which occupied a floor space of 
22x36 inches, including fly wheel, and is 38 inches 
high. The vibration was almost imperceptible, 
although it was running at a speed of 750 revolu- 
tions per minute, and was driving a dynamo electric 
machine requiring 15 horse power. Mr. Edison has 
given the company an order for one of these engines. 
—Railway Age. 

William Wright & Co., of Newburgh, N. Y., are 
full of orders for their automatic engines, both 
single cylinder and compound. They are also de- 
signing and building special tools for their work, 
notably a boring mill for boring and facing the 
cylinders and bed plates of their engines, and a 
compound planing machine for planing the pillow 
block end of the bed plates. An improved drilling 
machine, the invention of Mr. Wright, so arranged 
as to admit of drilling the holes in their heavy cyl- 
inders, bed plates, etc., in any position and direction 
without moving the piece being drilled, is admirable 
in its effectiveness and simplicity, and greatly ex- 
pedites their work of this character. The machine 
of their own construction for finishing the surface 
of heavy work, such as steam-chest covers and the 
faces of cranks, is a good example of a special tool. 
Amongst a large number of engines being con- 
structed, is a compound engine, 700 horse power, 
for L. Waterbury & Co.’s new paper mill at Bush- 
wick, Brooklyn, N. Y. 





*—>o—_____ 
Newly Incorporated Companies. 


NEW JERSEY. 


New York Granular Metal Company, Jersey City: 
Orange W. Child, Willard N. Oliver, Frank W. 
Child, and others, incorporators ; Capitai, $300,000, 
To manufacture and sell bearing metal, metal 
boxes, and journal bearings for cars and ma- 
chinery. 


New York, Lake Erie, and Western Docks and Im- 
provement Company, Jersey City, N. J.; Hugh J. 
Jewett, Cortlandt Parker, C. L. Attebury, and 
others, incorporators; Capital, $2,000,000. To re- 
claim and improve certain lands under water in 
Hudson County, and the erection and maintaining 
thereon, docks, piers, elevators, warehouses, rail- 
ways, &c. 

The Standard Rubber Company, Trenton ; John 
H. Ferris, Harry W. Joslin, and others, incorpe- 
rators ;Capital, $15,000. To manufacture and sell 
rubber goods. 

MASSACHUSETTS. 


Providence Extractor Company, Southbridge ; 
Robert H. Cole, President; Chester A. Dresser, 
Treasurer ; Capital, $12,000, in shares of $100 each. 
For the building of mechanical works and ma- 
chinery. 

Merrimac Paper Co., Lawrence; Sanford F. Steb- 
bins, President; Alfred N. Mayo, Treasurer ; Capi- 
tal, $50,000 in shares of $100 each. For the manu- 
facture and sale of paper. 

ILLINOIS. 

Mather’s Humane Stock Transportation Com- 
pany ; Alonzo C. Mather, William Y. Coe, and Nyren 
Silver, incorporators ; Capital, $200.000. The manu- 
facture and general introduction of Mather’s 
Patented Humane Stock Car. Location, Chicago. 


PENNSYLVANIA. 

The 8.8. White Dental Manufacturing Co., Phila- 
delphia; Samuel T. Jones, No. 18 South 38th 
street, Philadelphia; J. Clarence White, Philadel- 
phia; James W. White, Philadelphia, and others, 
incorporators ; Capital, $100,000. For manufac- 
turing dental supplies. 

Pittsburgh and New York Railroad Company, 
Pittsburgh ; Walston H. Brown, Fred. A. Brown, 
New York; James Callery, Allegheny City, Pa., 
and others, incorporators; Capital, $1,400,000. To 
construct a railroad from opposite the mouth of 
Red Bank Creek in Armstrong County, to Brad- 
ford, McKean County, a distance of about 140 miles. 

The City Passenger Railway Company, Pitts- 
burgh; John B. Larkin, James G. Weldin, F. M. 
Magee, and others, incorporators ; Capital, $30,000. 
For the construction of a street railway in Pitts- 
burgh. 

Bradford and Clarion Railroad Company, office 
Bradford, Pa.; John J. Carter, Titusville, Pa.; L. 
Rogers, Harrisburg, Pa.; H. E. Prickett, Bradford, 
Pa., and others, incorporators ; Capital, $100,000. 
To construct a railroad with a gauge not exceed- 
ing 3 feet from a point at or near Howard Hill, 
McKean County, to the dividing ridge between the 
waters of the Tionesta and Clarion rivers in Elk 
County, a distance of 15 miles, 
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Machinists’ and Engineers’ Supplies. 


New York, July 7, 1881. 

Trade is good for warm weather. Standard goods 
are in active demand, and some kinds are scarce. 
James D. Foot, 101 Chambers Street, New York, has 
been appointed sole agent for the New England 
States for Cox & Prentiss’ twist drills, taps, self- 
feeding reamers, milling machines and special tools. 
He has also taken the sole agency for a new style 
of drill and lathe chucks. 

P. C. Holmes & Co., Gardiner, Me., have issued 


the ninth supplementary sheet for their gear book. | 
S. A. Smith, 42 Dey Street, New York, and 154 Lake | 
Street, Chicago, has taken the sole agency for Hol- | 


brook’s Hide Faced Hammers. There are four sizes 
for machinists, weighing respectively 1, 114, 2 and 
3% pounds. These sizes are sold at 75c., 95c., $1.15 
and $1.65 respectively. Extra faces can be had for 
16c. to 35c. a pair. A pair of extra faces goes with 
every hammer without additional cost. 


———_ 
Iron and Metal Review. 


New York, July 7, 1881. 

The pig iron trade is depressed but is expected 
to improve when stock taking and repairs are com- 
pleted. We quote: No. 1 Foundry, $23.50 to $24; 
No. 2 Foundry, 21.50 to $22, and Grey Forge, $20. 
The rail market is unchanged. No. 1 Wrought 
Scrap, from yard, is selling at $29 to $30. Manu- 
factured iron from store is unchanged. Ingot 
Copper sells at 26c.; Straits tin at 20lgc. to 20%c. 
Australian and Billiton, 205g¢c.; common Pig Lead 
at 414c.; Refined 434c. to 4%e.; Silesian, 544c.; 
Western Spelter at 434c. to 4%c. Sheet Zinc at 6%4c. 
to 7c., and Antimony at 14c. to 144%c 


Wanted—A position as mechanical engineer or 
draughtsman by a young man capable of superin- 
tending works, indicating engines, etc. Address, 
Box 6, care AMERICAN MACHINIST. 

Wanted a thoroughly reliable and competent 
foreman moulder; also, a machinist who has had a 
good experience, andis able to make good and re- 
liable drawings from designs furnished. State 
wages wanted. Reliable, Box 7, AMERICAN Ma- 
CHINIST. 


A firm doing a general machine business, includ- | 


ing stationary and hoisting engines, millwork, and 
general repairs, in a rapidly growing Western 
city, want a capable and trustworthy foreman to 
handle 30 to 60 men in their machine shop. Must 
be able to design, when needed, and understand 
estimating. Present foreman retiring from ill- 
health. Have $50,000 invested, and do business of 
$150,000 per year. Prefer a live man, who can, 
when suited, take a small interest by way of in- 
ducement to effort. Practical member of firm can- 
not attend to shop. Good salary and position to 
the right man. 
care ‘“‘ American Machinist ”’ office. 


We are just adding a boiler shop to our business | 


and want a reliable boiler maker who will event- 


ualiy be able to take charge of that department. ! 
Address, stating references and pay expected, Geo. | 


R. Lombard & Co., Augusta, Ga. 


Wanted.—A foreman for a boiler shop in a New | 
One familiar with marine work, | 
with knowledge of drawings, and able to sketch or | 
also, competent to | 


England City. 
draft general boiler work; 


handle men to best advantage. 
care of the AMERICAN MACHINIST, 


FOR SALE AND READY FOR DELIVERY 


The Hewes & Phillips Iron Works, 
NHWARK, N. J- 


Address P. 8. Co., 





1—100 H.P. Antomatic Cut-off Engine, Cylinder 17 in. | 


x42in. Second-hand. 


1—Puair 123 1n. x 17 in. Engines, coupled, 100 H. P. | 


capacity, Throttle Gov. Second-hand. 


NEW ENGLAND 
MANUFACTURERS’ 


GREAT FAIR, 


To Open August 18, 1881. 


APPLICANTS FOR SPACE 

| are respectfully requestd to reduce as much as pos- 
| sible the amount applied for in order that Exhibit- 
| ors who have not specified their requirements may 
not have their applications for space rejected. 


R. C. GRAVES, Agent, 


‘U.S. Metallic Packing Co. 


SELF-ADJUSTING STEAM PACKING 


FOR MARINE AND STATIONARY ENGINES. 





Mass. 





mi 


jl 


82 CANAL STREET, BOSTON. 








Address, with references, box 5, | 


| Sond for Circular, 


Patent Hide Face Hammers 


Invaluable for machinists, workers in brass or 
silver, or for any one who needs to strike a hard 
blow without bruising the material. Faces can be 
renewed at slight cost. One pair extra free with 


each hammer. 
Ss. &. Siti s, 


General Agent for Manufacturers, 


42 DEY S8T., NEW YORK, and 154 LAKE ST., CHICAGO. 


esr | Full Weight Hand-Cut Files. / eatanusstox: 5. 


The best and cheapest in the end. 
following testimonials. Read them: 


Messrs. KEARNEY & Foor, 


‘entlemen :—We have used your Files, more or less, for several 
that both the new and re-cut Files have given entire satisfaction. 


FARREL FOUNDRY 
Jas. D. Foor, Esq., 


Send for quotations. The files speak for themselves in the 


Brooklyn, N. Y., May 24th, 1877. 
years, and we take pleasure in saying 
Yours truly, 
BLISS & WILLIAMS. 
AND MACHINE CoO. 
Waterbury, Conn., Nov. 8th, 1878. 


Dear Sir :—Please forward the order for Files given you a few days since. 


Your Files have been uniformly satisfactory to us. 


Yours respectfully 


FARREL FOUNDRY & MACHINE Co., E. C. Lewis, Ag’t. 
We print on card board 10 x 12 in. “‘ Instructions on the use of Files,” which are intended for shop 


use. ese instructions with our ‘“ Illustrated Catal] 
To customers we mail a complete set free of charge. 


ogue of Files” we,mail on receipt of 27 cents postage. 
KEARNEY & FOOT. 





The Cameron 


Designed for use in Cold, Silver, Coa 


Mining Pump, 


| and tron Mines. Also for genera{ 


Manufacturing and Fire purposes. 
Pumps furnished with movable linings in iron, composition or Phosphor Bronze. 


THE A. 8. CAMERON STEAM PUMP WORKS, 


FOOT EAST 23d STREET, NEW YORK. 





BRADLEWY’S 


CUSHIONED HAMMER 


Sst \ l 
UTEP TEEN TUTTI ATRTEN TTT TTT 
0 } 
i} 


STANDS TO-DAY 


WITHOUT 
AN EQUAL. 


It approaches nearer 
the action of the smith’s 
arm than any hammer 
in the world. 


Bradley & Company, 
SYRACUSE, N. Y. 
[Established 1832.] 








@=~ RET SAWS ©? ALL KINDSSMACHINER 
& The Climax Sash Cord, forsuspending 
sash, &c., and The Perfect Door Spring 
for closing doors are more simple, dur- 
i able and economical than any in use. 
Once tried no other will be used. Agents wanie3, 


T. P. T. P. B. CO., 328 Tth Ave., N.Y. 





COOKE & CO. 


| (Formerly Wm. Cooke, successor to Cooke & Beggs) 


6 Cortlandt St., New York, 
AGENTS FOR 


2—10in. x 16in. High Speed Allen Engines, 57 H.P. | 


each. New. 
1--!lin.x16in. High Speed Allen Engine, 70H.P. New. 


2—6 in. x 12 in. Engines, 15 H. P. capacity each, Pick- | 


ering Gov. New. 
1—9 in. x 12in. Engine, 20 H.P. capacity,Judson Gov. 
4—9 in. stroke Shaping Machines. 
1—14 in. x 15in. Steam Air Compresser. 
1—Diamond Band Stone Saw. New. 


New. 





WATCHMAN'S IM.- 
proved Time Detector, 
with Safety Lock At- 
tachment. Patented 
1875-6-7 Beware of 
Infringements. This 
Instrument is sup- 

lied with 12 keys for 

2 different stations. 
Invaluable for all con- 
cerns employing night 
= watchmen. Send for 
circulars to E. IMHAUSER. P. O. Box 2875. 212 Broad- 
way, New York. 





KATZENSTEIN’S 
Self-Acting 


OMETAL PACKING, 


For Piston Rods, Valve 
Stems. &c. 
Adopted and in use by the 
principal Iron Works, En- 
gine Builders and Steam- 
ship Companies within the 
last eight years in this and 

foreign countries. 
L. KATZENSTEIN & CO., 
35 Desbrosses St., N. Y 


The Lehigh Valley Emery Wheels 
and Emery Wheel Machinery. 


Our wheels possess superior cutting qualities, com- 
bined with great durability. Eureka Plow, Polisher 
and Patent Stove Plate Grinders. 





For Foundries and Machinists. 


PHOSPHOR TIN. 


The best article to make all grades of Phosphor 
Bronze, now so well known to the trade. Send 
for pamphlets. 

A. KAUFMANN, 
32 Park Place, New York. 
Sole Agent for the U. S. and Canada. 








LEHIGH VALLEY EMERY WHEEL CoO. 


LEHIGHTON, 


PA. 


Manufacturers of Emery and Corundum Wheels and Grinding Machinery. 
COOKE & cO., 6 CORTLANDT ST., NEW YORK ACENTS. 





KAOWIES I 


eal Puy 


TELE STANDARD: 


Steam Pumps for Every Possible Service. 
SEND FOR ILLUSTRATED CATALOGUE. 


KNOWLES STEAM PUMP WORKS, 


86 Liberty 


NEW YORK, 


Street, 44 Washington Street, 


BOSTON. 
i! 








ifaver on 


[2 





HK Mam 
von WOOK 





To arrange with the proper party to manufacture 


AN AUTOMATIC STEAM ENGINE 


on royalty, or would dispose of patents on fair 
terms. Have patterns for six sizes. Engine equal 
to the best. Address box 15, AMERICAN MACHINIST 
office, 96 Fulton Street, New York. 


W. C. YOUNG & CO. 


WORCESTER, MASS. 


Manufacturers of 
ENCINE LATHES, 
HAND LATHES, 
FOOT POWER LATHES, 
SLIDE RESTS, &c. 


Pattern and Brand Letters. 


VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’ Warehouse, 
Corner Fulton and Dutch Sts., 
NEW YORK; 








Supplies from Hydrant 
pressure the cheapest 
power known for blow- 
ing Church Organs, 
running Printing Press- 
es, Sewing Machines, 
Turning Lathes, Saws, 
Grindstones, ¢ offee 
Mills, Sausage Mach- 
ines, Electric Lights, Fle- 
vators, etc. Needs little 
room, no firing up, fuel, 
ashes, repairs, engineer, 
explosion, delay, extra 
insurance or coal bills. 
Is noiseless, neat, com- 
pact, steady ; will work 
at any pressure of water 
above 15 Ibs. Prices 
from $15 to $300. 


THE BACKUS 





WATER MOTOR 
Newark, N. J., or 323 Broadway, New York. 


These fans can be 
fastened to ceiling or 
side wall, and driven by 
a round belt direct from 
a Backus Water Motor, 
Steam Engine or other 
power. Blades can be 
covered with paper mus- 
lin to suit the taste in 
color. By changing an- 
gle of Blade amount of 
air can be regulated. 
Two or more fans can 
be connected on ceiling. 
Shaft of fan runs in 
metaline journals, and 
requires no oiling, a con- 
sideration where put up 
in dining rooms over 
tables. Price, $5 each, 


co. 
a ns 


RoTARY FANS 





Punching Machine No. 


Betts MachineCo. 


WILMINGTON, DEL., U. 8 A. 
BUILDERS OF 
Boring and Turning Mills, 
Cutting-off Machines, 
Car Wheel Borers, 
Axle Lathes, 
Planers, 


Drills, &e. 
Shapers, 


Slotters, 
Boring Bars, 
Bending Rolls, 
Shaft Straighteners, 
Punches and 
Shears. 


Send for List of 


TOOLS ON HAN 
FOR ” 
IMMEDIATE DELIVERY, 
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NICHOLSON FILE Oo. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS and SPECIALTIES. 
‘“‘Nicholson File Co’s” Files and Rasps. ) 
‘Double Ender” Saw Files. File Brushes, File Cards. 
“Slim” Saw Files. Surface File Holders. 
“Racer” Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Bas U. s. A. 


ors? 
rea 

























ESTABLISHED 1851. 


Thedsherohs Manufacturing Go, 


Successors to E. H. ASHCROFT, 
Original Steam Gauge Works.” 
THE E. H. ASHCROF1 


Improved “Bourdon” Steam Gauges, 


Sole Owners and Manufacturers of 


TABOR’S PATENT 


STEAM ENGINE INDICATORS 


Specially adapted to 


Indicating High Speed Engines 
and Locomotives. 


STEAM AND WATER GAUGES, 
Railway, Steamship & Machinery Supplies. 


111 Liberty St., New York. 


Factories, BOSTON & LYNN. 


AKRON IRON COMPANY. 


ntti. ©. 


SOLE MANUFACTURERS OF 


Patent Hot Polished Shatfting. 


This shafting commends itself to the trade generally as superior to any shafting ever before 
introduced to the market for the following reasons, viz.: 


Ist.It is perfectly straight and round. 
2d.—It can be rolled accurately to any desired gauge. 


3d.—It has the beautiful blue finish of Russia Sheet Iron, rendering it less 
liable to rust or tarnish than shafting of the ordinary finish. 


4th.—It will NOT SPRING OR WARP IN KEY SEATING like most of the other 
manufactured shafting sold in the market, and, as a consequence, is 
admirably adapted for LINE AND COUNTER SHAFTING. 


5th.The surface is composed of MAGNETIC OXIDE OF IRON, ‘orming a 
superior journal or bearing surface, 


6th.—It is made of superior stock. 


Sizes made from 3% inch to 3 inches, advancing by sixteenths, and from 3 inches to 4 inches, advanc- 
ing by eighths. Price lists, with references and other information, furnished on application to us. 


Or to our Agent, AKRON IRON Co., Akron, Ohio. 
E. P. BULLARD, 14 Dey Street, New York City, 


General Agent for N. Y. City and other Factor Ctaen- 


HOWARD IRON WORKS, BUFFALO, N. Y. 


ANUFACTURERS - OF 


E. L. MAXWELL, Pres't. 
H. S. MANNING, Treas. 
CHAS. A. MOORE, V-Prest. 
MARTIN LUSCOMB, Sec'y. 











Schlenker’s Revolving-Die Bolt Cutter 


AND 


NUT TAPPING MACHINE. 


( UR NEW REVOLVING-DIE 

MACHINE is now recognized 
by practical machinists to be the 
pevsecuson of a Screw Cutting 

achine, and we now challenge 
the world to produce its equal. 
It possesses Many advantages 
over any competitor. The dies 
are opened automatically when 
the desired length of thread has 
been cut on the bolt, and are 
closed by the lever, or automat- 
ically as shown in the cut of the 
machine. It can be changed 
from one size to another in less 
than a minute without removing 
a bolt or pin. It does not require 
skilled labor, but can be oper- 
ated by any competent boy. The 
dies are arranged to open and 
close automatically, therefore do 
not require the constant atten- 
- tion of the vperator. It isa very 
rapid worker, its capacity being from 3000 to 3500 5¢ bolts with 114 inches of thread per day—and larger 
bolts in Proportion. Threads cut by these machines will not vary % thread in length on ten thousand 
bolts. The machines are simple in construction, very compact and strongly built, and are offered much 
below the price of any other machines capable of cutting the same sizes, and amount of work. It is 
adapted to cut right and left hand, V thread, square threads, and coach screws—will take in crooked as 
Well as straight work, and cut any length of bolt. The machines are now largely in use, and we offer 
‘hem to the trade as one of the most complete machinists’ tools in the market. Every machine is war- 


ranted as r mended. 
as recommended HOWARD IRON WORKS, Buffalo, N. Y: 


illustrated Catalogue sent on application. 





(oWeje 


DEANE’S PATENT STEAM PUMPS 





FOR SIMPLICITY OF MECHANISM 


—AND— 


EFFICIENCY IN OPERATION 


THEY ARE UNEQUALED. 





MANUFACTURED BY THE 


DEANE STEAM PUMP 60. 


HOLYOKE, MASS. 
WAREROOMS: {92 and 94 LIBERTY STREET 








NEW YORK, fSend for Illustrated Cata- 





7% OLIVER STREET, BOSTON. logue and Price List. 
JAMES BEGGS & CO. 


AGENTS 


Butfalo Portable Forge, 


MANUFACTURERS AND DEALERS IN 


RAILWAY & MACHINISTS’ SUPPLIES, 
Warerooms, 8 Dey St., New York. 





Agents Detroit Lubricator, Gardner Governor, Roots’ 
Blower, Rowland Engine, Excelsior Tube Cleaner, &c. 
Illustrated Catalogue and Price List on application. 


C. W. LeCOUNT, 


South Norwalk, Connecticut, 


Manufacturer of 


LeCannt’s Improved Steé! Dog 


With hardened Steel 
Screws turned in 


















P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


HER’S JACK. 








TISC 


Saves Repairs, Packing and Alcohol. 










rags the Lathe. 
ALWAYS HOLDS THE LOAD. = 
——— H } 
POWER APPLIED FROM ANY PRICES. 
SIDE, OR ANY CORNER, BY \ 
A RATCHET HANDLE No. 1.... % in... $ .40 
WORKING RIGHT Lee 
OR LEFT. 3. yo. 60 
FROM 5 TO 80 TONS. 4.54 835° ae 
*4..30* 2 a 
GEO. A. OHL & C0. 6.1 85 
36 EAST NEWARK, N. J. 7.6 1M “oe. 11M 
= “8.2 1... 1.20 
woobp, JENNISON & co. SMALL SET, $6.30. 
(Successors to the Wood & Light Machine Co.) No. 9...2\4in.... 1.40 
Manufacturers of ee | Me: PML EOE 
SHAFTING, PULLEYS, M1. Bg Ha 180 
“190.4 “..., 2.00 


Hangers and General Mill Work, 
ALSO, WOOD’S AUTOMATIC BOLT CUTTER, 


NEAR THE JUNCTION, WORCESTER, MASS. 


FULL SET, $13.00. 








ee ceed 


Little Giant Injector, 


For Stationary, Marine and other Boilers. 


SIMPLE, DURABLE & EFFECTIVE. 


Ejectors for Lifting and Forcing Fluids. 
Also, Valves of all descriptions. 
SEND FOR CIRCULAR. 


RUE MPG. CO., 523 Cherry St., Philadelphia. Pa. 


eae SST ”—l ae 


CLUTCH PULLEYS 
AND CUT-OFF COUPLINGS, 


FRICTION JAS. HUNTER & SON, North Adams, Mass. 


f Worthington Steam Pump. 


For all Purposes and 














of all Sizes. 


> SPECIAL PATTERNS 


= 


9 er 


“ oe 


ii 


tig | 


(o" if 
fF ' 


Railway Water Stations, Oil 
Pipe Lines, Hydraulic 
Elevators, etc. 


ts 
“2 





SEND FOR LATEST CIRCULAR. 


HENRY R. WORTHINGTON, 


289 BROADWAY, NEW YORK. 





8 WATER ST., BOSTON. 709 MARKET ST., ST. LOUIS. 
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THE MEDART PATENT WROUGHT RIM PULLEY. | 


40 Per Cent. Lighter and 100 Per Cent. Stronger than any cast pulley. No shrinkage 
strains, perfectly balanced for high speeds, better surface for belts, and 


THE CHEAPEST PULLEY IN THE MARKET. 


We make these pulleys from 10 inches to 10 feet diameter, any face 
crowning or straight, split or whole, single or double arms. 


LARCE PULLEYS A SPECIALTY. 
Send for Price List. 


The Hartford Engineering Company, 
HARTFORD, Conn. 


Sole licensed manufacturers for the New England, Middle and Atlantio 
Coast States. 


= Also, Shafting, Hangers and Couplings. 
T. NEW’S PREPARED National Steam Boiler Co. 


{ ROO Fi aa C ' — . < - scales vy Sacer ae 
= 


E. H. AQHCROFT, Treas. 
For steep or flat roofs. Applied by ordinary workmen ‘ ’ 
at one-third the cost of tin. Circulars and samples free, 
Agents Wanted. 'T’. NEW, 38 John Street, New Yo 















Cut-off Engine 


is a first-class En- 
gine in every re- 
spect. The valve 
gear is of the dis- 
engaging type, is 
exceedingly sim- 
e ple, accessible 
==, and durable. Cyl- 
inders with ‘this 
P cut-off can be 
j placed on any en- 
= now in use at moderate expense and will save 
rom 30 to 50 per cent. in fuel over the plain slide 
valve and throttle governor. Also, Vertical and 
Yacht Engines. ON W. TWISS 
25 Whitney Ave., New Haven, Conn. 


The Twiss Patent Automatic 
Ne A 








——— = 


Valuable facts bearing on the efficiency of Steam 
Boilers furnished on application as above. 





Skinner’s Patent Combination Chuck. 


t=" UNIVERSAL, INDEPENDENT AND ECCENTRIC. ys 
cd 





We guarantee each Chuck of this make perfect in every respect. 

All parts will be made mnpereenane™*. and in case repairs become necessary, we can furnish the 
pass needed without the chuck being returned to us, saving much time and expense, Sag enny, on 

OODS SOLD OUT OF THE COUNTRY. Reversible or spunea aws furnished when desired. 

ecraen J the Stud C, the chuck can instantly be changed from Universal to Independent and vice-versa. 

enever, by use or from any cause, the faces of the jaws are found out of true, the several faces in 

the different jaws, which should be in the same plane, can be readily adjusted by screwing out the screws 
DDD until the projecting heads are in the same plane, at right angles to the axis. 

Please send for descriptive circular and prices. 


UNION MFC. CO., New Britain, Conn., Sole Manufacturers, 


Warehouse, No. 96 Chambi rs Street, New York. 





THE 


» EL HORTON 8 SON CO 


WINDSOR LOCKS, CONN., U.S.A. 


Only Manufacturers of the Universally used 


HORTON 


Lathe and Car Wheel 


CHUCKS. 


The only chucks made 
that use the patent jaw, 





QGteam PUMPS, AIR COm.- 
pressors, Friction Hoisting Engines, 
Vacuum Pumps and Condensers, General 
Machinery, Steam Engines. Capacity to 
bore cylinders 110 in. diameter, and turn 
Fly Wheels of 24 feet. 


The Norwalk Iron Works Co. 
SOUTH NORWALK CONN. 








Damper Regulators and Gage 






















Ber Cocks.” Muri & Keizer, Balto, AO with both face and bite 
of Jaws ground perfectly 
t 2. 
, "per Send for illus- 
CRAIGS HYDRAULIC GOVERWOR tated Catalog 
FOR STEAM ENCINES. “Tho Only Perfect” 
The Most Perfect Governor Known. BUFFALO 
RUNS IN OIL. PORTABLE 
Guaranteed to ac- FORGES. 


EA curately regulate | 
y all classes of en- | 
gines. 
Illustrated and descriptive | 
Catalogue sent on application. | 
Correspondence solicited. 


The Lightest. 
Stron est, most 
durable,easiest 
working, and 
in every way 


The Best Portable 


Forge Made. 
W. H. CRAIG & CO. | Ppa ee 
Sole Manufr’s, FORGE CO. 
Lawrence, Mass. Buffalo, H. T. 





PATENT POP” 


THE BEST 


FOR 


STATIONARY, 


MARINE, G's 


PORTABLE 4x» 
LOCOMOTIVE 


Boilers. 







SE PONTE MAA 


SEND FOR CIRCULARS and TERMS. @ 


SCOVELL’S 


SAFETY VALVE. 


M4 


HANCOCK 
lnssirator Ct, 
34 Beach St. 


BOSTON, MASS. 





JAMES W. SEE, 


Consulting Engineer, 


HAMILTON, OHIO. 





ALMOND 


DRILL 


CHUCK 


Made of Steel throughout, 
equal to doing any work re- 
quired of it. Runs perfectly 
true. 

For sale by all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
84 Pearl Street, Brooklyn, N. Y. 


RALPH R. OSGOOD’S BOOM DREDGE. 


Adapted to all kinds of under-water excavation. | 
Guaranteed to excavate 50 per cent. more material 
from hard bottom than any omer machine made, 
all things being equal. ustrative pamphlets 
comparative strain sheets and estimates furnished | 
on application. See AMERICAN MACHINIST Of | 
July 31, 1880. Address 


RALPH R. OSGOOD, Troy, N.Y. | 
= When in New York City will be 81 Astor House. | 


PRENTICE BROTHERS, 


Manufacturers of 


Machinists’ 
Tools, 
Engine 
Lathes, 


11, 14 and 16 
in. swing, 


Hand or Speed 
Lathes, 


from 10 to 20in. 
swing. 


Foot Power 
Lathes, 
Upright 
Drills, | 
Slide Rests, 
Planer, 
Centers, Xe. | 
WORCESTER, 
MASS. 











| 
| 
| 
| 
| 
| 
| 

















TOOLS for Machinists, Carpenters, Amateurs, Jew- | 
ellers, Model Makers, Blacksmiths, Sundbanneone. ete. | 
Send for Catalogue, and state what kind of Tools you require. 


TALLMAN & McFADDEN, 607 Market St., Philad’a, 





Established in 1840. 


Payne’s Automatic Engines, 


Pat. Spark-Arresting Engines, mount- 
ed and unmounted, Vertical Engine and 
Wrought Boilers. Eureka Safety 
Powers with sectional boilers. Can’t 
be Exploded. All with Automatic 
Cut-offs. From $175 to $2000. Send 
for circular ‘*C C.” , 

B. W. PAYNE & SONS, 


Box 1230. CORNING, N. Y. | 


Allen’s High Speed Air Gompressors, 


With Positive Moving Valves. 








| 
| 








Allen Ragin, Stationary and Marine Dolere, 
Hoisting Machinery. Also, Patent Evaporators an 
Condensers for Animal Matters. 





JOHN McLAREN, 
RIVER STREET, HOBOKEN, N. Je 


G. 


ELECTRIC LIGHT 
APPARATUS. 
A MACHINE AND LAMP COMPLETE 


for Two Hundred Dollars. Gives one light 
rated at 2,500 eandles. In other words will light a 
space 150 feet square so that this advertisement 
can be read easily. Requires about, 14 horse 
power. Only ordinary intelligence required to run 
it. Full instructions with each machine. Send for 
Circular. 


BRADY ME’G Co. 
Manufacturers of Electric Light Apparatus, Emery 
Machinery, &c. 


257 & 259 Water Street. Brooklyn, N. Y. 





E. GOULD & EBERHARDT, 


97 to 113 N. J. R. R. AVE. NEWARK, N. J. 


SHAPERS. 


Can be CHANGED while in MOTION. 






PATENT QUICK Adjustable Stroke 





THE 


BOSTON BLOWERS 


ALL PARTS 


Over Sixty Styles 
and Sizes. 


Address for particulars, 


BOSTON BLOWER CO., BOSTON, MASS. 


DRAWING INSTRUMENTS 
AND MATERIAL, PAPER, &C. 


Pp 

> WOOLMAN 
116 Fulton Street, New York. 
Fally priced and illustrated Catalogues. 


\WO0D-WORKING [\ACHINERY. 


B@-Universal Wood Workers, Planing, Matching, 
Moulding, Band and Scroll Sawing Machines, 
Carriage, Wagon and Wheel Machinery, etc. 

BENTEL, MARCEDANT & CO., 
HAMILTON, OHIO, U.S. A. 
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PHILADELPHIA. 
ENTS. 


Shafts, Couplings, Hang- 
ers, Pulleys, Mill Gear- 
ing, etc., Lathes, Plan- 
ers, Drills, Shapers, Bolt 
Cutters, Twedell’s Hy- 
draulic Riveters, etc. 

Railway Turntables and 
Pivot Bridges. Gifford 
Injectors, Sellers’ Im- 
provements. 


WILLIAM SELLERS & CO., 


a ce AND BRAILWAY SHOP EQUIPM 









New Patterns. Simple. 
Effective. 





New York Office, 


: 79 LIBERTY ST. 
The Steam Pumps 


Made by VALLEY MA- 
CHINE CO., Easthamp- 








ton, Mass., are the 
Best in the World for 
Boiler Feeding and 


other purposes. 


JARVIS PATENT FURNACE steam BOILER 


TEAM BOILERS. 
Economy of Fuel, with increased capacity of Steam Power. 
Phy) pang principle as the SrzmeEns’ Process oF Maxine STEEL, utilizes the waste gases with hot air on 
e fire. 
ral burn all kinds of bg od _ without a blast, including screenings, wet peat, wet hops, sawdust 


logwood chips, slack coal, & A. F. UPTON, General Agent, 
Send for Circular. 7 Oliver 8t., (P. 0. Box 3401) Boston, Mass’ 


CHARLES A. BERTON, New York Agent. 422 East 23d St. 
FRANK H. POND. Western Agent, 709 Market Street, St. Louis. 


Hoisting Engines & Elevators $28.0" 


Reasonable in Price. 
Friction Clutch Pulleys and Cut-off Couplings. 


ae manufacture the *‘Giant Friction Clutch Pulley,” known as 
“Captain.” Is the Best in the World for connecting the gear- 
oe of callender rolls, hoisting coal, logs or freight. Our Clutch can 














connect any amount of power, at any apeed, without slacking the motive power in the 
least, and gives no shock, is easy to ship and unship, in fact, this is the only Clutch that 



















THE FAIRBAIRN PATENT GAUGE COCK. COMBINATION 
THE pest | Portable Boiler & — Seam Pump, 
IN With Im- 
aes oo 4 Designed for all 
EXISTENCE. siete Auto- Descriptions of 
, Selt Closing and Requires no Packing, | matic At: pievies, insbadine 
And can * ve oe while Steam ——' S 
8 in the Boiler. 4 
It has been tried for two years, and has given entire MINING, 
“a For iaulotire aeeer address , 
The New England Gauge Co. RAILROAD, 
103 MILK STREET, BOSTON, MASS. Hl 
New York Office, = Dey Street. DOMESTIC, 
WM. MUNZER, 
Manufacturer of Ete. 
/moroved Corliss Engine. 
For description, see Vol. 4, No. 14, of this paper. The Nason fg. Co. 
Nos. 71 Beekman and Fulton Sts., New York. 





1st Avenue, cor, 30th Street, New York. 


WM. T. BATE & SON, 


EAST CONSHOHOCKEN, Penna, 


Manufacturers of 
Bate’s Patent Steam Generator. 


A large number of these boilers in use in the best establish. 
ments and institutions, showing Splendid Results in the 
bdo of economy, efficiency, ogg on and convenience of clean- 

We refer ny parties using. Write for particulars. 


CG FAR | N Ga. SHAFTING, 


PULLEYS, ETC. 


Castings or finished work i chiet the Trade at 
favorable rates. 


POOLE & HUNT, Baltimore, Md. 
Root’s ae Iron Sectional Safety Steam Boiler 


ABSOLUTELY SAFE FROM EXPLOSIONS. 














MACHINE 
MOULDED MILL 


In great variety of sizes. 














can do heavy work satisfactorily. 


D. FRISBIE & CO., New Haven, Conn. 





THOMAS D. STETSON, 
PATENT SOLICITOR & EXPERT, 


No. 23 Murray St., New York. 


CAST ~aiee SCREWS, 


With _ perfect, inlet 
thread, and hard wearing 
surface. Superior to 
wrought iron in many re- 
spects and much cheaper. 
This cut shows our C AR 
BOX JACK (7x24 in. screw’ 
for Railroad Use. Strong, 
durable and convenient. 
Prices low, discounts 
large. Send for circular. 


SEEGER MFG. CO. 


Press. Stool & Jack Screws, &¢. 
Box 878, Springfield, Mass, 
H, E. ASHCRAFT, Ag't, 


12 Murray St. & 15 ee 
Place, 


R. HOE & CO. 
Printing Press, 


Machine and Saw 


MANUFACTURERS, 
Grand, Sheriff, Broome & Columbia Sts. 
29 & 31 Gold Street. 


Principal Office, 04 Grand St.,cor. Sheriff, : 


NEV YToR=sE. 














== 
THE LOWE PATENT 


Feed Water Heater & Purifier, 


FOR 


Heating and Purify- 
ing Water for 
Steam Boilers. 

Patented July 12, 1877. 

HAS STRAIGHT 

TUBES. 


SIMPLIOITY, 
RELIABILITY 


AND 


EFFIOIENOY, | 
At Less Cost 


Than any other. 


Write for prices and 
further information to 
the manufacturers, 


Lowe & Watson, | 








BRIDGEPORT, CONN. © 


OR Le) (e) ho | 
MACHINERY DEPOT 
~——r IN AMERICA ~~ 

HEADQUARTERS FOR 


WOOD WORKING MACHINERY. 


STANDARD GOODS AT BOTTOM PRICES 


‘H.B.SMITH MACHINE CO. 


925 MARKET ST, 
, PHILA.PA.U.S.A. 


eet TANITE 


ALSO 
" SPECIALAGENTS EMERY WHEELS 4no 
* GRINDINGMACHINERY. 


FOR 


WHITTIER MACHINE CO. 


Best Safety 


ELEVATORS: 


For Light or Heavy Work. 
READY FOR DELIVERY. 


Steam Engines & Boilers, 


91 Liberty Street, 
New York. 












1176 Tremont St. 


Boston. 





So 


ir: wiles’ 
=~ 


I> 
SIZES 

MA 
ay Us 
JOHN.H. 
MSGOWAN&CO 


fe) IA, gpicinNAT 


STEAM :# f 


THE 


CHEAPEST * 


AND THE 


BEST 
HOTS ¢ OR 


arERCLD 


UPWAR D S ’ 








BEECHER & PECK, 


(Successors to Milo Peck), 
Manufacturers of 


PECK’S PAT. DROP PRESS. 


Peck’s Drop Lifter the only one that 
has its parts cushioned. 


Send for illustrated Catalogue. 
157 Temple St., New Haven, Conn. 





Drawings and 





UNEQUALED IN ECONOMY OF FUEL AND RAPID 
GENERATION OF DRY STEAM. 


arts interchangeable. men 
ai ilers. Altere 
in packages weighin 
class in material an 

Over 260,000 H. P. in Use for all purposes. 
Catalogues and Conclusive References mailed to any address. 
full instructions for erection furnished with po boiler, 
making errors impossible. 


erected in places inaccessible to 
or enla: y any ordinary machinist. Shipped 
under a Ibs. each. Low in price and first: 
workmanship. 


ABENDROTH & ROOT MF’CG CO. 
28 Cliff Street, New York, 





WOOD WORKING MACHINERY 
J. A. FAY & GO., 


BUILDERS OF 


IMPROVED MACHINERY FOR WOOD CUTTING. 


Numbering some 300 different 
Machines--Planingand Matching 
Machines, Surface Planing Ma- 
chines, Moulding and Tenoning 
Machines, Mortising and Borin 
Machines, Carving and Dovetail- 
f ing Machines, Shaping and Friez- 
Ti. ing Machines, Horizontal and 
Vertical Boring Machines. 
Improved Variety & Universal 
WUUD WORKERS. 
Band, Scroll, Ripping and Cut- 
ting- -Off Saws, Band and Circular 
Resawing Machines, Spoke and 
Wheel achine Shafting, 
Hangers and Pulleys, etc., etc. Original in design, 
simple in construction, spertect in workmanship,saves 
labor,economizes lumber, and its productions are of 
the highest standard of excellence. Send for Cir- 
culars and Prices, 


J. A. FAY & CO, Cincinnati, Ohio, U.S.A. 





WE CHALLENGE THE WORLD FOR ITS EQUAL. 
RVE STEINER és DVUNW, 
Schuylkill Falls, Philadelphia. 


pe 


Patentees and Sole Manufacturers of the Excel- 
slor Steel Tube Cleaners. $1.00 perinch. Most lib 
eral discounts to dealers. Send fo for circular. 


SR RT EL 928 Se SO 2 EE AIDE ELE RIE 
Patent Binder for the American Machinist, 
$1.00 EACH BY MAIL OR EXPRESS. 


Rn. Ww. RESFORDB.,.. 
Successor to L. B. EATON & REXFORD, 
Mechanical Engineer and Expert, 

11 NORTH 6th ST., PHILADELPHIA, 


Importer and Manufacturer of and Dealer in all Des- 
criptions of 


Tro Oo: Ss. 


Will furnish Information, Quotations, etc., of TOOLS and 
MACHINERY. The only xclusive and Practical TOOL 
STORE in Philadelphia, 











Du 











plex Safety Steam Boiler. 


THE GREAT STEAM GENERATOR OF THE AGE. 


Remarkable for SAFETY, ECONOMY, DURA- 
BILITY, CIRCULATION, COMBUS- 


TION and PORTABILITY. 


Silustrated Circular and first-class testimonials furnished 


on application. 


DUPLEX SAFETY BOILER CO. 


34 Cortlandt St., New York. 


45 Franklin St., Chicago» lll. 





Foot Power thn 


A SPECIALTY. 








F. E. REED, 


Successor to 


A. F. PRENTICE & CO. 


Manufacturer of 


Machinists’ Tools. 


Improved Upright br Drills, with Lever 
Feed, and eel Feed with Quick 
Return Motion. 


ENCINE LATHES, 
HAND LATHES, 

' SLIDE RESTS, and 
PLANER CENTERS. 


54 Hermon Street, 


WORCESTER, MASS. 
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MORSETWIST DRILL & MACHINE COMPANY 


NEW BEDFORD, MASS. 
Sole Manufacturers of 


MORSE RATENT. STRAIGST-UIP UK Wht DHILL, 





Solid and Shell Roemaers, 


BEACH'S PATENT SELF- ses gtinanssaats CHUCK, BIT STOCK DRILLS, 


ema 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grindin Machines, Center 
and Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
All Tools Exact to Whitworth Standard Gauges. 
GEO R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas. 


UNLVERSAL IMPROVED CORRUGATED 


PATENT FURNACE. GRATE BARS. 


teed for E d 
SAVES FUEL AND INCREASES Guaranteed for Economy and Durability, 


BOILER CAPACITY suitable for all kinds of Fuel. 
Prevents Smoke and utilizes the Fuel Gases; can JAMES MAHONY, 


be applied to ordinary furnaces in one day’s time. 109 LIBERTY STREET, NEW YORK 


Bench Centering Chuck. 


This tool is made to screw on to a bench and will 
center-punch either round, square or octagon stock from 
4 in. to 14 in. 

The piece is held by the jaws and is centered by being 
driven on to the punch by th2 blow of a mallet. The 
base is now made of malleable iron and the jaws of 
wrought iron, case hardened. It is always ready for 
use and will last a life-time. They are now used by most 
of the leading shops in the country. Price, 810.00. 


Address A. F. CUSHMAN, 
MANUFACTURER OF 


LATHE, DRILL AND CENTERING CHUCKS, 


HARTFORD, CONN. 

















\ ! | J 
“W.MOS'S', 
E", I) .wVEO! , 


80 JOHN SEN Y. 


red by 


A. Alex. Pooi & Co., Newark, N.J,U S.A. 





»}The Slate Sensitive Drill. 





| SURE CURE FOR SLIPPING BELTS. 
The Norris Patent 


PULLEY COVER. 


This Cover is made of al- 
ternate layers of the Best 
Elastic Kubber and Canvass 
wound spirally around the 
Pulley, having a lip and re- 
bate which lock. 

It can be put on by any one, 
on any size Pulley, without 
taking the shafting down or 
moving any part of it, and 
works alike well with leather 
SEND 


Adapted to rapid work with small drills. Its ex- 
treme sensitiveness prevents clogging and breakage 
of drills. Has a swinging table with attachment 
for center drilling. Instantly adjustable to differ- 
ent lengths of work. Over 200 already inuse. Send 
for circular. 


DWIGHT SLATE, Hartford, Conn. 
WHITCOMB MF’G CO. 


Formerly C. Whitcomb & Co. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


IRON PLANERS 
A Specialty. 


=m) USEFUL BOOKS 


fre Ligh to Casting and Founding, Electricity, Elec- 
tric  : t, Engineering, Drawing, Manufacture of 

eat, Indicator Dia neaeete, Link Motion, Me- 
pn Ry Screw ‘ox de Valve, Steam Boilers, 
Steam Engines, Steel Turning, Wire Gauge 
Workshop Recei Descriptive Catalogue sen 
promptly on appli Genes: 


& F. N. Spon. 446 Broome St., N. Y. 


BAKER BLOWER 


(FORCED BLAST.) 
—v 





or rubber belting. 
FOR CIRCULAR. 


c. L. WRICHT, 
104 DUANE St., NEW YORK. 








L: COES’ 


IMPROVED 


PATENT SCREW 


Wrenches, 


Manufactured by 


L. COES & CO. 


ee, Mass. 












ENLARGED 


BAR JAW AND SHANE, 


FERRULE MADE WITH 
DOUBLE BEARINGS. 


Iron Tube Fitted to Shank, 
held vata in —_ 
by handle and nut. 


No Back Thrust. 


The HEAVIEST 
And STRONGEST 
Wrench in the Market. 


WILBRAHAM BROS,, 
2318 Frankford Avenue, 
ib me Pa. 











For Cupola and Charcoal Blast 


Furnaces, Run-out, Knobling 
and Refining Fires. 








é 

2 

r’ 

ir WAREHOUSE: 

E HEADQUARTERS 

ap | O7 Chambers & 01 Bede St, eet oll 

nH | venyreodtS NEW YORK. ’ 
4) B Tuning aNOM DURRIE & McCARTY, MEC HANICS TO OL 8. 
bac m WARRANIEDNOT 10 CRACK IN HARDENING ANY SIZE TAR Sole Agents. Hlustrated Cuties Free. BOSTON, MASS 





and oe in the shops who desire to add to 
the efficiency of their men by 
getting up 


FOREMEN CLUBS 


For the best and most interesting mechanical work extant, viz.: 


Extracts from Chordal’s Letters 


320 Pages, 12mo. 40 Humorous Illustrations, 


LESS THAN FIVE COPIES, $1.50 EACH, BY MAIL PREPAID, 


Should address for special inducements, 


American Machinist Pub. Co., 96 Fulton St., New York. 


STOW FLEXIBLE SHAFT CO., Limited, 


Sole manufacturers for other than dental purposes of the popular 


STOW FLEXIBLE SHAFTS 


AND TOOLS AND MACHINES OPERATED THEREWITH. 


In connection with our newly patented ‘‘Round-about Transfer’? we command a whole shop from 
one Countershaft with a tool that is truly portable, either for Drilling, Boring, Emery Grinding, 
Polishing, Brushing, &c., &c. Send for Circular to 


1505 to 1509 Pennsylvania Avenue, Philadelphia, Pa. 


BOYD ELIOT, | EUGENE N. ELIOT, iJ. STEVENS & CO. 
Mechanical Engineer, | ‘COUNSELLOR AT LAW| CHICOPEE FALLS, MASS. 


E tin U.S, 
xpert in Cour at eeu P. O. Box 1200. 


Solicitor of fe og 
Offices, 40 & 41 Astor House, | State and U. S, Courts. Spring Calipers, 


| 
| 











CHARLES E. ASHCROFT, , 


235 Franklin Street, 
BOSTON, MASS. 


Patent Feed Water | 


Heaters, Xe. 
NON-CORROSIVE POP 
SAFETY VALVES. 
Sole licensee of 
Morse and Cockburn Patents. 

Sole importer, of famous 
Tomey EUREKA” 
s Gauge Glasses. 

Send for Treatise upon Util- 
271 ization of Exhaust Steam as 
means of Heating Feed Water 


for Steam Boilers. Other 
circulars upon application, 


ScruTTe gs Gob RINc, 


MANUFACTURERS OF 


Sones UNIVERSAL INJECTORS 


FOR BOJLER FEEDING. 


| 
| 
| 





HOT WATER OUTLET 


New Haven Mane Co. 
NEW HAVEN, CONN. 


lron-Working Machinery, 


PLANERS. SHAPERS, DRILLS. 








>» STEAM OUILE? 











ure. Can take water up to 150°, Fah. 


THE MOST RELIABLE BOILER FEEDER KNOWN. 


Operated by Single Handle. 





Send for Circular. 


Patiodes vhia Ojjice and Warerooms, - - 
New : Office and Warerooms, - - 

peetons, 0 ce and Warerooms, 
Chicago Office and Warerooms, 


12th and Thompson Sts., Philadelphia. 
A. ALLER, 109 Liberty St., New York. 
A, F. UPTON, 7 Oliver St., Boston, Mass. 

mM. Cc. ‘BULLOCK, 84 to 88 Market St., Chicago, Iils. 








Will lift water 25 ft. and feed under any variation of steam press- 








NEW YORK. —__ (iffices, 40 & 41 Astor House, ; 
American & Foreign Patents | Dividers, 
solicited, bought and sold. NEW YORK. a oe Cauges 
y 
Countersinks, 
THE LEX 
IN J PB Cc ve PS R. ETC. 
The best Boiler 





Feeder known. Not 
liable to get out of 
order. Will lift 
water 25 feet. Always 
delivers water hot to 
the boiler. Will start 
when it is hot. Will 
feed water through a 
heater. Manufac- 
tured and for sale by 
JAM 


Detroit, Mich. 


HOUGHTON'S BOILER & TUBE COMPOUND, 


PURELY VEGETABLE. 


LOOSENS SCALE & PREVENTS ITS FORMATION. 


SAVES FUEL, LABOR AND REPAIRS, 


BaOVGE Tew dé co. 
15 Hudson and 180 Reade Sts., N. Y. 


D.SAUNDERS' SONS, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


FOR STEAM FITTING. 
ALSO, 


Steam and Gas Fitters’ Hand Tools. 
YONKERS, N. Y. 


Send for Circulars. 
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STEEL AND IRON 
BOILERS. 


sizes to 225 horse 
power. 


Send for pamphlet and 
say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 


SILENT GAS ENGINE. 


Working without Boiler, Steam, Coal, Ashes or Attendance. 
Started Instantly by a Match,it gives full power immediately. 


WHEN STOPPED, ALL EXPENSE CEASES. 

No Explosions; No Fires nor Cinders; No Gauges; No Pumps; No 
Engineer or other attendant while running. 

UNSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
Printing, Ventilating, Running smal! Shops, etc. 
wee vd comer 2,4 rom 7H. P. and upwards. Built by 
LEICHER, SCHUMM & CO., 3045 Chestnut Street, Philadelphia. 
LL. CLARKE & CO., 36 and 38 Oliver Street. 

New York City Agency, A. C. MANNING, 38 Dey Street. 


CORLISS STEAM ENGINES, 


WATTS, CAMPBELL & C0. 
Passaic Machine Works, 


NEWARK, N. Jd. 
MANUFACTURERS °F THE 


IMPROVED CORLISS 


Steam Engine, 
Both Single and Compound. 


Horizontal Beam and Vertical 
Direct Acting Condensing and 
Non-Condensing, in sizes vary- 
ing from to 2,000 Horse 
Power. (Send for Circular. 


FROM 1-4 TO 10,000 LBS. WEIGHT, 


True to pattern, sound and solid, superior in strength, toughness and 
durability to iron forgings, in any position, or for_any service whatever. 
Gearing of all kinds, Shoes, Dies, Hammerheads, Pistonheads, for Loco- 
wotres, apne g hy Beery es S 7. —— description mm... 
ran afts and 10, ear eels 0 e Steel now running p: 
ipariosts over other Steel Castings. CRANK SHAFTS AND GEAR. 


HORIZONTAL. 
VERTICAL 
- Automatic Cut-off 


ENGINES. 


Yacht Engines, 
Semi-Portable 
Engines. 


All 











Boston Agency, HI 











SPECIALTIES. Circulars and Price Lists free. Address 


CHESTER STEEL CASTINCS CO. 


Works, Chester, Pa. 407 Library St., Philadelphia. 





us 


CHARLES MURRAY, 


Engraver on Wood, 


NEW YORK. 





58 ANN ST. 


Second-Hand & New 
MACHINERY. 


JULY 6G, 1881. 


iM 





my 






i ml 


rx far NOX 4D NCGE yo bl 
‘aTAIIIS “MM ‘OAD 


Snow's Latest Improved. 








Ps bot 
ec 
One Engine Lathe.36in. x18ft. A1lorder, Putnam. Pes 
One * ‘© 86 in. x 15% ft. Al order. ek 
One “* as 34 in x $ ft. we p ofr 
One * si 30 in. x 24 ft. + Pond. y g: 
One * * 30in. x16 ft. Pond. A1 order. rs Et 
Two * “ 8in.x14 tt. Ames. New. Hf ) 
One ‘* is z7in.x 17 ft. BrooklynS E.Works re 5 
One “ “ 94in. x 12 ft. Kidd Iron Works. Al. -2' 
Oue * #¢ 24in.x i2ft. Fifield. New. F $te) 
One “ “  @2in.x20tt. Putnam. Good. >sel 
One ‘* es 20 in. x 13ft. Hewes & Phillips. o.-."n 
One ‘ “6 20 in. x 8 ft. ae «¢ Bo oh 
One ‘* “ 20 in. x 10% tt. Al order. Pond. 3 BE 
One “  20in.x10ft. Star Tool Co. New. =Q 
One ‘“ ss 21in.x 10 tt. Blaisdell. Al order. . 34 
Two ‘“ * 18in,x9ft. Alorder. Pond. eset 
One “ “ 18in.xS8ft. Star Tool Co. 3E6 
Une “ ed 16in. x 9 ft. s Pond. Pee 
One ‘ **16in.x8ft. Bklyn S.E. Works. Good. 
one y “  15in.x6ft. Fitchburg. Al, 

wo * bid 13in. x 6ft. Ames, New. 
One . * el 12in. x7ft. Hewes & Phillips. E W TO N 5 


One Fox Lathe, 15 in. x 5% ft. Gage. 

One Pulley Lathe. 

Four Hand Lathe, 11 in. x 444 ft. New Spencer 
t ‘ ia 


New. 


CHAS. C. N 


Manufacturer of 





Four ‘“ “« Tin. x2kf 
One Planer, 24in.x7ft. Whitcomb. New. 
— es p in. x oe. x to memes & Phillips. 
ne in. x7 ft. ewes & Phillips. 
One “* 36in.x12ft. Al. Pond. ' OF ALL EMIS. 


Four 9 in. Stroke Shapers, New, Hewes & Phillips. 


One 24 in. Hendey Shaper, New. D ri | | P resses, 
one 15in. “ $6 66 
ne 13 in. Stroke Shaper. Hewes & Phillips. Gc 
One 12 1n. Stroke Shaper. New Haven Mfg. Co. New 7“ bpd. A. 
One 6 in. a bed Reeves & Co, Alorder. = A ’ 
ae 20 in. Drills. grention. New. & 
me 26in, * ond. i 
onl oll gill eo Cutters. Mills, Special Tools, &Xc. 
One 32in. “ Blaisdell 66 


2341 & 2343 CALLOWHILL ST. 
PHILADELPHIA, PA. 


One 28 in. Drill. Jennings Bros. 

Three Sensitive Drills. 

One 48 in. Gear Cutter. Hewes & Phillips. 
One Index Miller. Pond. A1 order. 

One Lincoln Miller. Pratt & Whitney. No.2. 

Two No. 4Smith & Garvin Miller. 

One Stiles Punch Press. No.4 Good as new. 

One Bliss & Williams Punch Press, No. 14. Al order. 





J. A. FAY & CO. (CHICAGO STORE,) 
Keep in stock 4 full line of Wood-Working M: 
chinery of theirOwn manufacture. (Shops, Cincinnati, 6) 


Two * ‘ No.1. Al order. 
One No. 6 Wilder Shear. Geared, new. 

One 8in. x %in. Corliss Engine. A. 

One 1000 lb. Steam Hammer. Sweet. 

One 800 1b. Steam Drop Hammer. Ferris & Miles 


Lot «) sw coewerng Machinery. Send for Special 
st. 


E. P Bullard, 14 Dey Street, New York. 
General Eastern Agent for 
AK BON IRON CO’S Patent Hot Polished SHAFTING 














‘ Drills, 
sinsents for and Keep in stgok LAY £ OO. Chicage, 





PORTABLE AND STATIONARY 
Engines and Boilers, 


5 to25 H.P. Return Flue Boiler, large Fire Box, 
no sparks. Do not fail to send for circular to 


R”’ 


Feed Water 
ADATER 
PURIFIER, 


(Patent Nov. 6, 
1877.) 


“VICTO 


co~ 





For Heating and 
Purifying Water 
for Steam 
Boilers. 


) Wm. Allen & Sons, 


a 





SKINNER & WOOD, Erie, Pa. 


i= WORCESTER, Mass. 








ANVILLE—, eyarens- 
rent PLANERS Ano Sec BY 


ri 


y 


WotcoTTVILLE conn. 
SEND FoR CATALOGUE 


| 20 in., 6 





The Hendey Machine Co. 


TORRINGTON, CONN., U.S. A. 
Manville Patent Iron Planers and Shapers, 


15 in, Shapers, 24 in. Shapers, ft.x16 in.,5 ft.x 
., 6 ft. x 24 in., 8 ft. x 24 . Planers, Amateurs’ 
] Hand Planers, with chuck and centers, Hollow 
| Steel Spindle Hand Lathes, Brass and Wire Slitters, 

Spring Chuck, and Common Clock Lathes. Cata- 
logue gives many names of users of our tools. 








E. E. CARVIN & CO. 
Manufacturers of 
Milling Machines, Drill Presses, 


Hand Lathes, Tapping Machines, Cutter 
Grinders, &c. 


139-143 Centre Street, New York. 
& Send for Illustrated Catalogue. 
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AS SATU TELS RIAA if ESERIES TEE LE SRI LIL LL LE IEE IRE ILE LIA LITE 
Rollstone Lathe Improvement on the Weymouth 
Lathes, Band Saws, 
17 : Rotary and 

oe Stationary 
Bed ers 
and Buzz 
Planers, Jig 
saws, Variety 
Moulding 
Machines, 
Pattern Ma. 
kers’ Lathes, 
also a large 
: stock of Sec- 
™ ond-hand Ma- 

ROLLSTONE MACHINE CO. chinery of all 
> 45 Water St., Fitchburg, Mass. descriptions. 


Water Wheel Governor 
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COHOES IRON FOUNDRY & MACHINE COMP’Y 
COHOES, N. Y- 





quiring an absolutely uniform 


ially designed and constructed for the 


NEWARK, N. J. 
establishments re 


Send for illustrated circular. 


A 





gz and Non- 
ng and Cotton Mill Trade and all 


Manufacturers of THE ALLEN PATENT HIGH SPEED ENGINE, 
and economical power. 


Both Condensin, 


HtewEes «& PHILLIPS’ IRON WORKS, 
Rolli 








EMPIRE FORCES 


Improved, without 
Belts, Bellows, Crank 
Pins, Dead Centers or 
Back Motion. 

Send for circular. 


EMPIRE 
Portable Forge Gb, 


COHOES N.Y. 


FOR SALE CHEAP. 
Foundry, Machine, Blacksmith, Boiler and Wood 
Shops, with Engine and Boiler, Line Shafting and 
Pulleys, Mackenzie Cupola and Blower, Forges, &c. 


Address E. M. BIRDSALL, Penn Yan, N. Y. 


SECOND-HAND AND NEW 


MACHINERY. 


July List No. 4. 


The following New and Improved Machinists 
Tools, for future delivery: 











July ist. 


3 13 in. Sw x 714 ft. Screw Cutting Lathes. 
RE x ¢ ae ae ag Sept. 10. 
516 x 6 ee vid on Aug. 15th. 
3 18 “ec - 8 “c ae “ “ 1st. 
S38 x10 ae ef *t se 6st. 
oe x12 * oA pi Sept. Ist 
1 26 “a x 16 “ce wo ee oe 
i a Se ¢ “ Aug. 15th 
1 Iron Planer to planed ft. long 26in. wide. Sept. 1st 
1 “ “ec “ee 7 “ 26 “ “ 
2 20in. Opright Drills. Aug. 10. 
2 20 in. - Back Gear. Aug. 10. 
1 26 in. ‘)~— sd BK G’r & S’lf F’d. July 10. 

“ 


“ “ 


3 28in. Sept. 10. 
The following for prompt delivery : 
1 Pit Lathe, 16 ft. swing by 30in. face; has gear- 
cutting attachment. 2d-h’d. 
1 12 in. Swing 4 ft. Bed Screw-Cutting Lathe. 2d h’d 
1 12 “ 6 “ec “ “cc “é 


4 Foot Lathes, 4in. to 9in. swing. Second-hand. 
10 Hand Lathes 7 to 20 in. different lengths. 2d-hand. 
1 18in. Blaisdel Upright Drill. Nearly New. 
1 New 4-Spindle Drill Press. 
1 4-Spindle Drill almost new. 
3 Wall Drills, heavy. Second-hand. 
1 Pratt & Whitney Cam Cutter, 2 heads. 2d hand. 
1 Milling Machine, Lincoln pattern. Second-hand 
2 Manhattan Arms Co. Millers. Second-hand. 
3 Phoenix Millers. Second-hand. 
1 Pond Index Milling Machine, Vise and Centers. 
1 Face Milling Machine. Second-hand. 
3 Pratt & Whitney Screw Machines. Second-hand. 
1 Screw Head Slotter. Second-hand. 
2 Second-hand Profiling Machines. 
1 5 ft. x 24 in. New Haven Planer. 
2 ft.x12in. iron Planer. Second-hand. 
3 ft. x 20in. Iron Hand Planer. ‘“ 
12 in. Shaping Machine, Ohl make. New. 
6 in. i a Heavy. Second-hand. 
9 in. Hewes & Phillips Supine Machines. New. 
Power Hammer Second-hand. 
1 Steam Hammer, 11 in. x16 in. cylinder 2d-hand. 
1 Jeweler’s Power toller. Second-hand. 
1 Boiler Plate Power Punch, Second-hand. 
7 Double-Acting Presses, for power, nearly new. 
4 Single-Acting Presses, for power, sa 
125 Foot Presses, ney new. 
1 Bhss & Williams’ Power Punch, nearly new. 
1 Medium Power Punching Press. Second-hand. 
2 Small a6 “ Presses. as 
1 Foot Punch, with bench. Second-hand. 
1 Tafts Power Shear, 4 in. blade, nearly new. 
1 Hand Shear. Second-hand, 
1 Pulley Polishing Machine. Second-hand. 
1 Horizontal Drilling Lathe, 24 in. swing, 19 ft. bed. 
1 Bolt Cutter, common old style. Second-hand. 
1 Straightening Machine, wood bed. Second-hand. 
1 Upright Boring Bar, 44 in. diam.,Self-feed, 2d-h’d 
1 Horizontal Boring Bar, 12% in. diam, “ and 
1 Bolt Pointing Machine. Second-hand. 
8 Pulley Forcing Machines Second-hand. 
4 Tumbling Barrels. Wood. Second-hand. 
1 Richards’ Indicator. 
3 Cranes. Second-hand. 
1 8x12 Horizontal Engine. New. 

Lotof Forges, Old Lathes, Planer and Lathe Tools, 
Mandrels, Blacksmith and other Tools, also 
some Wood Working machine 

Cold Rolled Shafting, Pulleys, 
lings, &c., always in store. 


For Sale by 


The George Place Machinery Agency, 


121 Chambers and 103 Reade Sts., New York. 


1 
1 
1 
1 
3 
1 


Banger, Coup- 
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BROWN & SHARPE MFE. CO. 


GRINDSTONE TRUING DEVICE. 


One of the most disagreeable things to be done in a workshop is the Truing of Grindstones. It is, 
therefore, often the case that they are allowed to become quite out of shape and untrue, very much to 
the annoyance of the workman, who finds it almost impossible to grind his tools in a proper manner. 
The above cut illustrates a device which is well adapted for truing and keeping the face of grindstones 
constantly in good shape. This can be instantly applied to the face of the stone, working automatically, 
without interfe ring with the constant use of the stone, and does the truing without raising any dust. 


SPECIAL PULLEY MACHINERY, 


NILES TOOL WORKS, 


HAMILTON, OHIO. 











We refer to the following firms who are using 
these machines : 


Spectwent Tron Works, Glasgow, Scotland. 
. Leonard & Sons, London, Ontario. 
Lidgerwood Mfg. Co., New York. 
Crane Bros. Mfg. Co., Chicago, Lils. 
Thos, Wood, Philadelphia, Pa. 
Jas. Smith Woolen Mchy. Co., Philadelphia, Pa. 
Columbus Iron Works Co., Columbus, Ga. 
Buckeye Engine Co., Salem, O. 
A. Plamondon “e. Co., Chicago, Ills. 
Great Western M E; Co., Leavenworth, Kan. 
. Atlas Engine Works Indianapolis, Ind. 
-. XE. P. Allis & Co., Milwaukee, Wis. 
~: John T. Noye & Sons, Buffalo, N. Y. 
Talbott & Sons, Richmond, Va. 
- Fulton Foundry, San Francisco, Cal. 
~ OS. ae F Co., Minneapolis, Minn.* 
Bradford Mill Co., Cincinnati, O. 
== Defiance Machine Works, Defiance, O. 
Butterworth & Lowe, Grand Rapids, Mich. 





Babcock & Wilcox Water-tube Steam Boilers. 


Adapted for all Purposes. Safe 
Explosions, 

3,678 H. P.in use by SINGER ME’G CO., New York; 3,790 

H. P. by HARRISON HAVEMEYER & CO., Philadelphia ; 

3 ) H by 2d R Sg 7 SUGAR REFIN- 


from 


y; 600 H. 
G CO., South Bend, Ind., a 
in all kinds of business, from 50 H. P.to 2,000 H P. each. 
Centennial Exposition Medal awarded this boiler for high- 
est economy and efficiency on test. 
Illustrated Circulars and other desired information 
promptly furnished. 


BABCOCK & WILCOX CO. 
30 Courtiandt Street, New York. 


H SPEED ENCINE. 
C. T. PORTER, Vice-President. 
C. B. RICHARDS, Superintendent. 
THE SOUTHWARK 
FOUNDRY & MACHINE 
CO., Philada., having 
largely increased its 
facilities is now pre- 
pared to fill all orders 
for the Porter-Allen 
Engine on _ contract 
time. 
Orders solicited for 
Iron and Brass Cast- 
ings in the rough. 


Address the Com- 
pany, 430 Washington 
Avenue, Phila., Pa. 





W. H. MERRICK, President and Treas. 
G. A. BOSTWICK, Secretary. 





RU Expert Steam Engineer, 
5 87 Milk St., Boston, Mass. 


GEO. H. BAR 
Emery Wheels & Grinding Machines. 
THE TANITE Co. 


Stroudsburg, Monroe County, Pa. 
Orders may be directed to us at any of the following addresses, at each of 


which we carry a stock. : 
New York, 42 San Francisco, 2 & 4 California St. 
‘hicago, . Philadelphia, $25 Market St. 
Chicago, 40 Franklin St. ton, 21 e St. 
St. Louis, 209 North Third St. Portland, Oregon, 43 Front St. 
St. Louis, 811 to 819 North Second St. London, 9 St. Andrew's St., Holborn 
Cincinnati, 212 West Second St. Viaduct, 





The Pratt & Whitney Co. 


HARTFORD, CONN., U.S. A. 


MAGRINISTS’ TOOL, 


GU IN 
Sewing Machine 


Machinery. 


MAKE SPECIALTIES OF 


Shaping Machines, 
PILLAR SHAPERS, 
Power Planers 


16 x 16 to 48x 48 inches square, 
and various lengths. 


/ 


ALL FEEDS AUTOMATIC. Send for Illustrated Catalogue and Price Lists. 


THE BILLINGS & SPENCER CO. 


. E. Bruuras, Pres’t. 
Trade /\ Mark. HARTFORD, Conn. 


. H. Hout, Treasurer. 
MANUFACTURERS OF 


. H, Stocker, Secretary. 
CLAMP, DIE AND COMMON LATHE DOGS, 


Screw Plates and Dies, Tap and Beamer Wrenches, Billings? 
Double Acting and Genuine Packer Ratchet Drills, Billings? Patent 
Adjustable Pocket Wrenches, Barwick Pipe Wrenches, Combina- 
tion Pliers, Beach’s Patent Thread Cutting Tool, Spencer's Pat. 
tan 3 fed and Uncapper, for Shot-Gun_ Shells, Billings? Pat. Drop 
Forged and Cold Pressed Sewing Machine Shuttles, 


AND ALL DESCRIPTIONS OF 


STEEL AND IRON DROP FORGINGS, 


For Guns, Pistols, Sewing Machines, Machinists’ Tools & Machinery Generally. 


“GRANT & BOGERT, 
i USHING Lee 


MANUFACTURERS OF 


STRICTLY FIRST-CLASS 


MACHINE TOOLS. 


DEAN BROTHERS,|F W. BLISS, ®eox.vn, 


Steam Pump Works, | N. Y. 
MANUFACTURER OF 


INDIANAPOLIS, IND. | ” 
—resses, Dies, 


— Manufacturers of 
=i Boiler Feeders, 

vO AND SPECIAL MACHINERY 
FOR SHEET METALS. 











Om Fire Pumps and Pumping Ma- 
us we chinery for all purposes. | 
SEND*FOR_LILLUSTRATED CATALOGUE. } 











GEO. B. GRANT, 
ALDEN ST. 
BOSTON. 
Special attention paid 
to orders by mail. 


~ 


au 


tt 





Worcester, Mass. 


AN 


DAVID W. POND, 


Send for Catalogue of New Designs. 


fe) Engine Lathes, Planers, Drills, &c. 


J. M. ALLEN, PRESIDENT. | 
B. FRANKLIN, Vick-PRESIDENT. | 
A. B. CURTIS, Machine Screws, 


J. B. PIERCE, Secretary. | 
| =n West Brattleboro, Vt. 


THE BUFFALO STEEL FOUNDRY, °%"*°° 


N. Y. 
PRATT & LETCHWORTH, Proprietors. 


Orders and Correspondence Solicited. 


PUNCHING PRESSES, 
DIES AND OTHER TOOLS 


For the manufacture of all kinds of 


Sheet Metal Goods, Drop Forgings, &c. 
STILES & PARKER PRESS CO, 


MIDDLETOWN, CONN. 
MANUFACTURER 


VOLNEY W. MASON & CO. 
Friction Pulleys, Clutches and Elevators, 


W. IDENCE, R. |. 











.M.CARPENTER =<. 





E. C. 
Indianapolis, Corner Maryland ana Liverpool, r The Temple, Dale St._ 
Delaware 'S Sydney, N.S. Wo li Pitt Bt. 
New Orleans, 61 St, Charlies St. 


PY 


TAPS & DIES. 


PAWTUCKET.R.1. 








